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I. Introduction

A study of test and job performance of various subgroups within

specified occupations was begun in late 1966, conducted jointly by

Educational Testing Service and the U. S. Civil Service Commission.

The project, concerned with how background and ability measures relate

to job performance in three occupations in the Federal government for

several ethnic groups, is supported by the Ford Foundation.

The first phase of the project was a study of the occupation of

Medical Technician (GS-645), in Veterans' Administration hospitals.

In this phase, the feasibility of gathering data on large numbers of

Caucasian and Black employees was shown, and it was decided to proceed

with two additional oncupations. For description and results of the

Medical Technician phaae, see Pike (1969); Flaugher, Campbell, and Pike

(1969); Campbell, Pike, and Flaugher (1969); Campbell, Pike, Flaugher,

and Mahoney (1970); Rock, Campbell, and Evans (1970); and Parry and

Mahoney (1970).

The occupation selected for study in the second phase of the project

was Cartographic Technician (GS-1371). One of the major reasons this

occupation was chosen was that there are large subgroups of Blacks and

Mexican-Americans in this field. It was thought important to compare

the relationships of predictors to job performance for an additl aal

ethnic group, and also to see if the various types of relationships found

for the Medical Technicians would be replicated for the Cartographic

Technicians.
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II. Description of the Sample Studied

Cartographic Technicians are employed in several government

agencies: Department of the Army - Corps of Engineers and U. S.

Army Topographic Command; U. S. Department of Commerce the Coast

and Geodetic Survey and the Bureau of Census; and the U. S. Depart-

ment of the interior - Geological Survey. Because of differing end

products (aeronautical charts, topographic maps, etc.) and therefore

different job orientations, it was decided to use as subjects for the

principal part of the study only those technicians working for the

U. S. Army Topographic Command (U. S. Army TOPOCOM).

A sample of Cartographic Technicians at the Coast and Geodetic

Survey was used in a supplemental study. These subjects were given

all of the aptitude tests and the Personal History Questionnaire, but

the Technical Knowledge Questionnaire and the Work Samples, measuring

instruments also used in the main study, were considered inappropriate

to their job and were not administered.

Cartographic Technicians work in many phases of making new maps or

revising existing maps. Their work may involve the collection, selec-

tion, adjuatment, processing, and evaluation of source materials to be

used in constructing maps, and the compilation, drafting, and editing

of maps. Cartographic Technicians at U. S. Army TOPOCOM generally work

in one of three divisions: Cartographic, Photogrammetric, or Geodetic

(triangulation). Normal progression is from the former to the latter;

that is, a person usually begins in the cartographic division, and may

then move "up" to the photogrammetric division, and finally to the

geodetic division. The largest number of technicians work in the first
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division, the second largest in the photogrammetric division, and the

smallast in triangulation. The sample of Cartographic Technicians

chosen reflected these proportions.

Cartographic Technicians at four U. S. Army TOPOCOM locations were

used as subjects for the main study: Washington, D. C., and three field

offices - San Antonio, Texas; Kansas City, Missouri; and Louisville,

Kentucky. (Technicians at the Providence, Rhode Island field office

were used in a pretest of the Technical Knowledge Questionnaire and the

Work Samples.)

Of about 1,000 Cartographic Technicians at the four locations men-

tioned above, a sample of approximately 440 was tested. Since the

testing required about one and one-half days' time per subject, time spent

away from their regular job was a necessary consideration. It was there-

- fore judged feasible to gather data on only about half of tile technicians.

The sample was selected from all those technicians who had filled

out a preliminary background questionnaire (sent to all technicians

employed at U. S. Army TOPOCOM in August, 1968), plus a few newer

employees. The total sample consisted of 99 Mexican-American technicians

(nearly all from the San Antonio field office), 101 Blacks, and 241

Caucasians.

All available technicians at San Antonio were tested, regardless of

ethnic group or area of specialization, with a final sample of 122 of the

130 employed there. At the other three locations, all Black technicians

available during the testing period were included in the sample. Caucasian

technicians were selected who were similar in GS level to that of the Black

technicians, and at a ratio of about two Caucasians for every Black.



The resulting sample at the other three locations included 167 tech-

nicians of 564 at Washington, 77 of 146 at Kansas City, and 75 of 143

a!: Louisville.

For the supplemental study at the Coast and Geodetic Survey in

Silver Spring, Maryland, all Cartographic Technicians available at the

time of testing wre included, a total of 98. This number included

9 Caucasian deaf-mutes. This group possibly had difficulty in under-

standing the directions given for the tests, although the directions

were interpreted in sign language for them. A preliminary analysis

showed that their mean test scores were substantially lower than were

the means for the others tested, so this group was excluded in further

analyses (see Table 1).

Table 1

Description of the Sample by Ethnic Group and Total

U.S. Army
TOPOCOM Black

Mexican-
American Caucasian Total

Washington 53 0 114 167

Kansas City 21 0 56 77

Louisville 25 0 50 75

San Antonio 2 99 21 122

Total 101 99 241 441

Coast and
Geodetic
Survey

Silver Spring 38 0 60* 98*

*Includefi 9 deaf-mutes, excluded from the comparative analyses
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Table 2 shows the breakdawn by grade level of the technicians by

ethnic group and the total group, not including the Coast and Geodetic

Survey group. While technicians from grade 5 through grade 12 were

included in the sample, 24 percent of the total group were in grade 7 and

60 percent were in grade 9.

Table 2

Distribution of Grade Level of Technicians

by Ethnic Group and Total

Grade Level Black
Mexican
American Caucasian Total

GS-5 0 0 12 12

6 0 0 1 1

7 32 17 56 105

8 10 0 19 29

9 51 81 131 263

10 0 0 1 1

11 5 0 19 24

12 1 0 0 1

Total 99 98 239 436

The numbers in the two tables differ slightly because of missing data.
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III. Selection of Measuring Instruments

The measuring instruments used in this study consisted of a

battery of aptitude tests, a Personal History Questionnaire, a

Technical Knowledge Questionnaire, three work sample tasks, and job

performance rating scales. The instruments selected or developed

especially for this study are described in separate sections below.

Prior to the selection of the aptitude tests and the development

of the other measuring instruments, ETS staff members visited six

government mapping installations. They observed the Cartographic

Technicians on the job, and also interviewed some of the technicians,

supervisors, and personnel staff. An effort was made to gain as

thorough an idea of the job as was possible, iucluding the types of

skills needed for the job, kinds of possible tasks involved, and aspects

of the job which were thought most important for successful performance

as Cartographic Technicians. Knowledge gained from the Medical Technician

study was also of great value in planning the instrumentation for the

Cartographic Technician study.

IV. The Predictor Battery

A battery of 13 aptitude tests was selected to measure abilities

thought relevant to the job of Cartographic Technician. Several criteria

were considered in selecting the tests. Time required to take the test

was one important basis for selection. Since a rather large battery of

tests measuring a variety of abilities was desired, only tests with short

time limits were chosen. Ease of group administration and face validity

were also felt to be important. Availability of tests with two separately



-7-

timed halves, facilitating reliability estimation, and speeded versus

unspeeded tests were other considerations.

Ten of the tests were chosen from the French et al., Kit of

Reference Tests for Cognitive Factors. These tests have short time

limits, are divided into separately timed halves, are as factorially

pure as possible, and can be group-administered easily. Since the tests

were designed for research purposes, the subjects used in this study

would probably not have taken them previously. The Coordination Test

of the Flanagan Industrial Tests series was also selected. This is a

short, group-administered test of ability to coordinate hand and arm

movements smoothly and accurately. Two U. S. Civil Service Commission

tests were also used, Test No. 24 - Arithmetic, and Test No. 135 -

Following Oral Directions. These tests were included because it was

felt they measured aptitudes important to the job being studied. They

have short time limits, and are easily group-administered. It was

possible although not likely that some of the Cartographic Technicians

may have taken the last two tests previously.

The total time required to administer the battery, including

giving instructions, was about three and one-half hours. The Technical

Knowledge Questionnaire and the Personal History Questionnaire were

administered along with the aptitude battery, making the testing time

about five hours. The tests with the factors they represent are listed

below in the order in which they were administered:

Factor and Test

(1) Hand-Arm Movement Coordination
FIT Coordination

(2) Factor Cf: Flexibility of Closure
Hidden Figures Test (Cf-1)

9



(3) Factor V: Verbal Comprehension
Vocabulary (V-2)

(4) Factor Ma: Associative (Rote) Memory
Object-Number Test (Ma-2)

(5) Factor S: Spatial Orientation
Card Rotations Test (S-1)

(6) Number Facility
USCSC Test No. 24, Arithmetic

(7) Factor Ss: Spatial Scanning
Map Planning Test (Ss-3)

(8) Factor Vz: Visualization
Surface Development Test (Vz-3)

(9) Factor Ss: Spatial Scanning
Maze Tracing Speed Test (Ss-1) (Unspeeded-
5 min. each part instead of 3 min.)

(10) USCSC Test No. 135, Following Oral Directions

(11) Factor P: Perceptual Speed
Identical Pictures Test (P-3)

(12) Factor V: Verbal Comprehension
Extended Range Vocabulary Test (V-3)
(Unspeeded - 10 min. each part instead of 6 min.)

(13) Factor R: General Reasoning
Necessary Arithmetic Operations Test (RA)

Description of the Aptitude Tests

The aptitude tests are described in more detail in this section.

They are in the order administered except where grouped for descrip-

tion.

Since the ability to coordinate arm-hand movements well seems

important to the job of Cartographic Technician, the Flanagan

Coordination Test was included.

The Hidden Figures Test was chosen to meato-o- the ability to

identify configurations in spite of perceptual distracLions. Much of

10
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cartographic work Involves extracting detail from aerial photographs,

requiring skill in pulling out salient terrain features from a back-

ground that is frequently indistinct.

To determine if speedednees makes a difference in the predictive

value -f a test or if there is a difference in performance among ethnic

groups on two similar tests, one speeded and one unspeeded, two pairs

of tests were selected. One pair of such tests measured the Verbal

Comprehension factor. The Vocabulary Test was given as a speeded test,

and the Extended Ranv Vocabulary Test was made essentially unspeeded

by extending the time limit. Both tests measure the ability to under-

stand the English language. Since it is necessary on this job to

follow both oral and written instructions, and to understand a variety

of written specifications, this factor was felt to be very important.

It may also relate to the ability to comprehend and communicate with

others in the technical jargon used on the job.

Memory was also felt to be an important factor in performing the

job efficiently. For example, a technician must refer constantly to

books of written specifications, and the more he can remember, the less

time he wastes having to look them up. This factor may also relate to

ability to form and remember new associations quickly. The Object

Number Test was selected to measure the aptitudes necessary to master

this aspect of the job.

Spatial orientation, the ability to perceive spatial patterns or

to maintain orientation of objects in space, was also felt to be rele-

vant to fhe job of making maps. This was measured by the Card Rotations

Test.

it
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Many technicians have to do numerical computations as part of

their job, for example, figuring the ground distance between two

objects based on the scale of the aerial photographs being used. The

USCSC Test No. 24, Arithmetic was selected to tap this ability.

The other pair of tests chosen for comparison of speeded and

unspeeded effect on predictability taps the Spatial Scanning factor.

The Map Planning Test was given as a speeded test, and the Maze Tra-

cing Speed Test was given essentially as an unspeeded test by increas-

ing the time limit. This factor pertains to the ability to explore

visually a wide or complicated spatial field, an ability felt to be

important for cartographic work.

The Surface Development Test was chosen to measure the techni-

cians' ability to manipulate the image of spatial patterns into other

visual arrangements. This was also thought to be an important aspect

of cartographic work.

Since supervisors give many oral instructions to their technicians,

the Following Oral Directions test was also included in the battery.

This test measures ability to carry out instructions appropriately when

directions are given in the oral mode only.

The job of Cartographic Technician depends a great deal on close,

accurate visual work. To test speed in making comparisons such as

might be used in ensuring that detail from an old map is placed cor-

rectly on a revised map, the Identical Pictures Test was used.

General reasoning was tested using the Necessary Arithmetic

Operations Test. For this test, the examinee has only to decide whether

to add, subtract, multiply or divide to solve arithmetic problems; a

numerical answer is not required.

12
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V. Criterion Measures

Three types of criterion measures were developed for the study:

(1) A test of basic cartographic knowledge (Technical Knowledge

Questionnaire), (2) performance rating scales, and (3) three work

sample tasks. Considerations in their selection and development are

discussed under the main headings below.

Technical Knowledae questionnaire

A test of basic cartographic knowledge was developed especially

for this project as a criterion measure. ETS staff members worked with

three cartographers from U. S. Army TOPOCOM, one from each of the

major divisions where Cartographic Techniciars are employed: cartu-

graphic, photogrammetric, and triangulation. Each of these carto-

graphers had knowledge of the work done in the other divisions, and

could therefore work effectively as a team in writing test items. An

effort was made to have the test content pertain to the types of infor-

mation necessary for successful job performance. Many items involved

the use of diagrams to assess the technician's ability to interpret

contour lines, map symbols, and charts.

About 200 multiple choice items were written. Some of the items

developed were adapted from U. S. Army TOPOCOM Training Center materials,

and many items were new. The majority of questions written covered the

work in the cartographic area, where the largest number of technicians

work and, as previously explained, is the entry level for this job.

About half as many photogrammetric items were written, and only about

10 triangulation items.
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ETS staff members edited all the items, randomized the alterna-

tives, and then arranged the items into subject matter categories within

the three major areas. About 20 items were eliminated because they were

too similar to other items, were too long or complicated, or were felt

to contain ambiguities.

The items were then reviewed by three additional cartographers at

U. S. Army TOPOCOM. The accuracy of the stem, keyed answer, and in-

accuracy of the distractors were checked for each item. Any items felt

to be ambiguous were either clarified or omitted, and those where the

correct answer could not be agreed upon were eliminated. About 15 new

items were written in several areas not covered by the other items.

The resulting 165 items were put into two test forms, the items

divided by subcategory within the major areas of cartographic, photo-

grammetric, and triangulation. (It was decided to pretest all items, and

they were divided into two test forms only to make the test shorter to

administer.) The two forms were pretested at the Providence, Rhode Island

field office of U. S. Army TOPOCOM. Each form was given to 40 Carto-

graphic Technicians, about half of whom were currently working in the

cartographic division and half in the photogrammetric division. All tech-

nicians had worked in the cartographic area at some time, so the analysis

of these items was based on all the subjects. For the photogrammetric

items, only data from those who had worked in that area were considered, an

N of 25 for each form.

Within each subcategory, about half of the items were chosen for the

final form on the bases of how well the items discriminated between the

high and low groups and item difficulty (the total number of technicians

getting an item correct.)
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The final Technical Knowledge _Questionnaire consisted of 75

items; 52 items covered cartographic work (average difficulty

63 percent) and 23 itens covered photogrammetric work (average dif-

ficulty 58 percent). (The difficulty of an item was defined as the

proportion of technicians answering the item correctly. The average

difficulty of all items was the sum of these difficulty values

divided by the number of items.) The triangulation itens were not

included in the test because there were not enough technicians working

in triangulation, especially when divided into ethnic subgroups, to

warrant meaningful analyses of a triangulation section of the test.

For the final form, itens were arranged by subcategory within the two

major areas. Difficulty of each item was not taken into account when

ordering items.

Performance Rating Scales

Eight rating scales were developed for this study, seven measuring

specific aspects of job performance with an additional scale for an

overall rating. The scales were based on interviews with Cartographic

Technicians and their supervisors and observation of the job, and were

to be used by supervisors to rate the job performance of technicians

working under them.

The same anchored rating scale format was used for the Cartographic

Technician study as was used for the Medical Technician study. Although

some of the same characteristics were felt to be important for both jobs,

several new scales were added. All scales and behavioral examples were

redefined in terms of the Cartographic Technician job requirements.

13
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The scales developed for use with the Cartographic Technicians

were for Accuracy, Interest, Learning Ability, Technical Knowledge,

Manual Dexterity, Need for Supervision, Perseverance, and Overall

Performance. Each of the eight scales was presented on a separate

page. For each scale, a short paragraph at the top of the page

described the characteristic to be rated, and gave examples of

effective and ineffective behavior. Centered below this paragraph

was a vertical line divided into nine intervals, unnumbered. For Scales

1 through 7, further illustrations were given in paired statements

at the high, middle, and low points of the scale. The statements on

the left of the scale were general descriptions of performance, while

those on the right side served as examples of behavior. The descrip-

tive paragraphs at the top of each scale and the illustrations along

the vertical line were specific to the work of Cartographic Techni-

cians. For Scale 8, the Overall rating, five unpaired statements

were given, illustrating five different levels of performance. The

scales were not labeled in the rating booklet, so that the supervisors

doing the rating would be more likely to make their ratings on the

basis of the descriptions of behavior given than on their interpreta-

tion of a label provided.

A paragraph describing the performance of a fictitious techni-

cian, Mark Bench, was given for the first seven scales. For each of

these scales, specific examples of Mark's behavior pertaining to that

characteristic were given. The supervisors were asked to rate Mark

based on these paragraphs, and to rate Mark on the Overall scale

using the descriptions given for the previous scales. Ratings given



-15-

to Mark were to be used as a basis for adjusting the actual techni-

cians' ratings to help eliminate the effects of stylistic variation

or bias in supervisors' rating behavior.

Detailed instructions were given in the beginning of the book-

let, and a list of technicians to be rated along with identification

numbers assigned to them, were at the end of the booklet. For each

technician being rated, the supervisor was asked to indicate the

length of time he had supervised the person, and then rate him on the

eight scales. The supervisor was also asked to give Mark Bench a

rating on Scales 2 through 8 (a rating had been given to Mark on

Scale 1 as an example). Ratings were to be indicated by placing an

"X" and the number identifying the ratee beside the vertical line for

each scale.

Importance Rating Scales: After each supervisor had completed

rating his technicians, he was asked to indicate how important he

felt each of the seven qualities (described in the first seven rating

scales) would be in overall job performance as a Cartographic Techni-

cian. These "importance ratings" were recorded on a separate piece of

paper, by placing an "X" at the appropriate point on a 10-point scale

given for each quality. The scales were anchored by three descrip-

tions: "Not Important. Irrelevant to Proper Job Performance,"

"Important. Contributes to Proper Job Performance," and "Very Impor-

tant. Essential to Proper Job Performance."

Copies of the rating booklet and the Importance Rating form are

included as Appendix A.

17
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Work Samples
1

Three work sample tasks were selected: a logical contouring

problem, a "pull-up" from an aerial photograph, and a geometric

restitution task. A great many components and skills are involved

in the complex job of producing maps. The directors of the three

divisions employing Cartographic Technicians at U. S. Army TOPOCOM

in Washington and some of their staff met with ETS representatives

and discussed possible criteria and the kinds of tasks that might

be used as work samples.

The three work samples were chosen from many possible tasks

through the application of a number of criteria. It was felt that

each task selected should be:

1. Realistic. The work samples chosen should closely approxi-

mate what Cartographic Technicians actually do on the job, and the

tasks should be meaningful parts of their work.

2. Fair. All technicians should have some familiarity with

the tasks chosen as work samples.

3. Standardized. The work samples selected must be able to be

administered in a standard fashion or be able to be placed on a

standard scale.

4. Scorable. The samples must have characteristics that will

allow them to be scored reliably. These characteristics must be such

ehat a reasonable spread may be expLcted in the scores.

1The original draft for this section of the report was written
by David Nolan, and he had the major responsibility for selecting the
work samples with the representatives from U. S. Army TOPOCOM.

Is
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5. Confidential. To obtain cooperation from the technicians,

it was necessary to promise that their own supervisors and directors

would not see their work. Thus, it was necessary to select tasks

that could be administered away from their work location, and scored

without using U. S. Army TOPOCOM staff.

6. Short in duration. This was not an overriding criterion

but was applied in cases where all other things being equal, the

task having fhe shorter time requirement was chosen.

An obvious possibility to consider when selecting work samples

was the use of pieces of actual work which had been done recently.

Before any real effort was made to apply the above criteria to such a

possibility, a criterion of higher precedence overruled. The security

rules and procedures of U. S. Army TOPOCOM made it impossible to

examine some of the recent work, to say nothing of moving it elsewhere

in order to judge its usefulness and ultimately to score it. Since

actual work could not be used as work samples, it was necessary to use

tasks which would be completed by the technicians as part of this

research study. Each task selected was tried out on a small sample of

technicians at U. S. Army TOPOCOM in Washington and Providence, Rhode

Island, to test its appropriateness and to determine the range of time

required for completion of the task. Each of the three tasks selected

required about one hour to finish.

One of the tasks which met the established criteria was a logical

contouring problem. The task involved drawing contour lines without

the aid of stereoscopic equipment or aerial photographs but with certain

elevations and the basic drainage pattern of the terrain given. The

19
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kinds of decisions and understandings involved in such a task are

part of many mapping assignments. The drainage pattern and spot

elevations were presented on a plastic sheet, and the technicians

were asked to compile the contour lines at 20-foot intervals on a

plastic overlay.

A geometric restitution task was also selected. A common job

at U. S. Army TOPOCOM is revising old maps through the use of recent

aerial photographs. Often the only available new information is in

the form of an oblique photograph. It is necessary to reconstitute

the information from the oblique format to the vertical, a process

called geometric restitution. Each technician was given two plastic

sheets. Plate A represented a portion of a large scale (orthogonal)

map, with a minimum amount of cultural detail. Plate B represented a

later date pull-up from an oblique ihoto of the same area, with more

cultural detail given. The task was to use geometric restitution to

add the new cultural detail to its proper position on Plate A. The new

detail was to be compiled on a blank plastic worksheet.

The third work sample consisted of a "pull-up" from an aerial

photograph, a common job in the cartographic division. The task con-

sists of picking up details from some source document for purposes of

revising an existing map or for creating an entirely new map. Fre-

quently the source documents are verti,:al aerial photographs. Each

technician was given three overlapping aerial photographs, and a hand

stereoscope. He was asked to compile on an overlay sheet the drainage

system and cultural detail from the middle photograph that should appear

on a 1/25,000 scale map. U. S. Army TOPOCOM provided the aerial

20
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photographs, printed on a special distortion free material so that

standard scoring templates could be used on the finished work. They

also provided the stimulus materials for the other two tasks.

A number of other tasks were considered but were eliminated for

failure to meet the criteria or simply because it was felt that they

would not be as valuable as the three already selected.

The work samples are presented in Appendix B.

VI. Personal History questionnaires

Two questionnaires dealing with personal history were included

in this study to determine if certain background variables affect pre-

diction of job performance. The information obtained from the

questionnaires is also of interest in describing the types of people

who enter the Cartographic Technician field in such terms as their

education, work experience, and how they spend their time on the job.

Many of the items in the questionnaires were similar to those in

the questionnaire used for the Medical Technician Study. Questions

dealing with type of work done and the task list were, of course,

different for this job. In addition, a series of questions relating

to English language facility were included, since the sample contained

a large number of Mexican-Americans.

The preliminary questionnaire was rather brief, and was ..ent to

all Cartographic Technicians in August, 1968, with an N of about 1500.

This number included technicians in U. S. Army TOPOCOM, Coast and

Geodetic Survey, Bureau of the Census, and Army Corps of Engineers.

(It was largely on the basis of these questionnaire results that the

21
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decision was made to select only those working at U. S. Army

TOPOCOM for the main study.) Questions covered a variety of

areas: for example, GS level when hired by Federal Civil Service,

present GS level, age, sex, education, training in cartography and

related subjects, amount of experience, tests taken when hired, and

types of maps worked with most frequently.

A 130-item task list was also included, developed from job

specifications, personal observations, and interviews with techni-

cians and supervisors. For each of the tasks listed, the respondent

was asked to check "Often," "Sometimes," "Seldom," or "Never," to

indicate how often he performed the given task during the past year.

The task list information helped give an indication of which tasks

are done most frequently, and also of differences in kinds of tasks

done at different GS levels, or by the different ethnic subgroups,

if any. Information on the tasks common to most of the technicians

was very helpful in developing the Technical Knowledge Questionnaire

and also in deciding which tasks should be used for the Work Samples.

The approximately 450 technicians at U. S. Army TOPOCOM selected

for the sample were given a more complete Personal History question-

naire. A few quastions from the preliminary questionnaire were

included, such as age, sex, and GS level. Additional questions dealt

with parents' education and occupation, technicians' English language

facility (how well they can read and converse in another language com-

pared with English), level of education reached, and several questions

about their hi0 school education (area of study, type and location of

the high school). Questions on cartographic training were concerned
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with how much training was received before and after entering the

job, place of training, college level study, tests taken when

hired and level of mathematics used on the job. Experience and

work history items asked such things as reason a career in carto-

graphy was chosen, GS level when entered and at present, nutber of

years worked at each GS level, length of time in military service,

and types of maps on which most time is spent. Although the areas

covered in this questionnaire were similar to those in the pre-

liminary questionnaire, there were more questions in each area, and

more thorough information was obtained.

A copy of each questionnaire is presented in Appendix C.
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Performance Rating Scales

Exhibit A-1 Job Performance Appraisal Form

Exhibit A-2 Importance Rating Scales Form
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e
 
f
o
r
 
a
l
l
 
t
h
e
 
o
t
h
e
r
p
e
r
s
o
n
s
.

T
r
y
 
t
o
 
c
o
n
s
i
d
e
r
 
d
i
f
f
e
r
e
n
c
e
s
 
a
m
o
n
g
 
t
h
e

i
n
d
i
v
i
d
u
a
l
s
 
y
o
u
 
r
a
t
e
 
o
n
 
t
h
e
 
a
s
p
e
c
t
 
o
f
 
p
e
r
f
o
r
m
a
n
c
e
 
b
e
i
n
g
 
r
a
t
e
d
.



N
o
w
 
p
r
o
c
e
e
d
 
t
h
r
o
u
g
h
 
t
h
e
 
o
t
h
e
r
 
s
e
v
e
n
 
s
c
a
l
e
s
 
i
n
 
t
h
e
 
s
a
m
e
 
m
a
n
n
e
r
,
 
e
x
c
e
p
t
 
t
h
a
t
 
y
o
u
 
a
r
e
 
t
o
 
r
a
t
e

M
a
r
k
 
B
e
n
c
h
 
a
l
s
o
 
o
n
 
t
h
e
s
e
 
o
t
h
e
r
 
s
c
a
l
e
s
,
 
o
n
 
t
h
e
 
b
a
s
i
s
 
o
f
 
t
h
e
 
d
e
s
c
r
i
p
t
i
o
n
s
 
o
f
 
h
i
m
 
a
n
d
 
h
i
s
 
w
o
r
k
 
i
n
 
t
h
e

b
o
x
e
s
 
o
p
p
o
s
i
t
e
 
e
a
c
h
 
s
c
a
l
e
.

A
f
t
e
r
 
c
o
m
p
l
e
t
i
n
g
 
a
l
l
 
t
h
e
 
r
a
t
i
n
g
s
,
 
y
o
u
 
m
a
y
 
w
i
s
h
 
t
o
 
g
o
 
b
a
c
k
 
t
h
r
o
u
g
h
 
t
h
e

s
c
a
l
e
s
 
t
o
 
r
e
c
h
e
c
k
 
y
o
u
r
 
r
a
t
i
n
g
s
 
a
n
d
 
m
a
k
e
 
a
n
y
 
a
d
j
u
s
t
m
e
n
t
s
 
y
o
u
 
f
e
e
l
 
m
i
g
h
t
 
e
x
p
r
e
s
s
 
y
o
u
r
 
j
u
d
g
m
e
n
t
 
m
o
r
e

a
c
c
u
r
a
t
e
l
y
. I
f
 
y
o
u
 
h
a
v
e
 
a
n
y
 
q
u
e
s
t
i
o
n
s
,
 
p
l
e
a
s
e
 
a
s
k
 
t
h
e
 
r
e
s
e
a
r
c
h
 
p
e
r
s
o
n
 
w
h
o
 
i
s
 
w
o
r
k
i
n
g
 
o
n
 
t
h
i
s
 
p
r
o
g
r
a
m
.

I
f
 
s
u
c
h
 
a
 
p
e
r
s
o
n
 
i
s
 
n
o
t
 
a
v
a
i
l
a
b
l
e
,
 
m
a
k
e
 
t
h
e
 
r
a
t
i
n
g
s
 
a
s
 
b
e
s
t
 
y
o
u
 
c
a
n
.

P
l
e
a
s
e
 
w
r
i
t
e
 
a
n
y
 
q
u
e
s
t
i
o
n
s
 
o
r

c
o
m
m
e
n
t
s
 
o
n
 
t
h
e
 
b
a
c
k
 
o
f
 
t
h
e
 
b
o
o
k
l
e
t
 
s
o
 
t
h
e
y
 
m
a
y
 
b
e
 
t
a
k
e
n
 
i
n
t
o
 
a
c
c
o
u
n
t
 
i
n
 
u
s
i
n
g
 
y
o
u
r
 
r
a
t
i
n
g
s
.

R
E
M
E
M
B
E
R
,
 
T
H
I
S
 
I
N
F
O
R
M
A
T
I
O
N
 
W
I
L
L
 
B
F
,
 
K
E
P
T
 
C
O
N
F
I
D
E
N
T
I
A
L
 
A
N
D
 
W
I
L
L
 
B
E
 
U
S
E
D
 
F
O
R
 
R
E
S
E
A
R
C
H

P
U
R
P
O
S
E
S
 
O
N
L
Y
.

M
A
K
E
 
Y
O
U
R
 
R
A
T
I
N
G
S
 
A
S
 
F
R
A
N
K
L
Y
 
A
N
D
 
H
O
N
E
S
T
L
Y
 
A
S
 
Y
O
U
 
C
A
N
.

T
h
a
n
k
 
y
o
u
 
f
o
r
 
y
o
u
r
 
c
o
o
p
e
r
a
t
i
o
n
.



M
a
r
k
 
B
e
n
c
h
 
u
s
u
a
l
l
y
 
d
o
e
s
 
q
u
i
t
e
 
a
c
c
u
r
a
t
e
 
w
o
r
k
,
 
b
u
t

h
e
 
o
c
c
a
s
i
o
n
a
l
l
y
 
m
a
k
e
s
 
m
i
s
t
a
k
e
s
 
a
n
d
 
h
i
s
 
w
o
r
k
a
l
w
a
y
s

h
a
s
 
t
o
 
b
e
 
r
e
v
i
e
w
e
d
.

S
o
m
e
t
i
m
e
s
 
n
o
 
e
r
r
o
r
s
 
a
t
 
a
l
l
 
a
r
e

f
o
u
n
d
.

A
t
 
o
t
h
e
r
 
t
i
m
e
s
 
h
e
 
m
a
y
 
m
i
s
p
l
a
c
e
 
o
r
 
o
m
i
t
 
s
i
g
-

,

n
i
f
i
c
a
n
t
 
f
e
a
t
u
r
e
s
 
o
r
 
m
i
s
s
p
e
l
l
 
p
l
a
c
e
 
n
a
m
e
s
.

O
n
c
e
 
i
n

a
w
h
i
l
e
 
h
e
 
m
a
y
 
m
i
s
r
e
a
d
 
t
h
e
 
s
p
e
c
i
f
i
c
a
t
i
o
n
s
 
o
r
 
s
e
t
 
u
p

t
h
e
 
p
l
o
t
t
e
r
 
w
r
o
n
g
.



S
c
a
l
e
 
1

S
o
m
e
 
c
a
r
t
o
g
r
a
p
h
i
c
 
t
e
c
h
n
i
c
i
a
n
s
 
a
l
w
a
y
s
 
c
a
n
 
b
e
 
c
o
u
n
t
e
d
 
o
n

t
o
 
p
r
o
d
u
c
e
 
c
o
r
r
e
c
t
 
w
o
r
k
.

Y
o
u
 
c
a
n
 
b
e
 
s
u
r
e

t
h
a
t
 
t
h
e
y
 
h
a
v
e
 
c
h
e
c
k
e
d
 
t
h
e
i
r
 
w
o
r
k
,
 
t
h
a
t
 
n
o

i
m
p
o
r
t
a
n
t
 
i
n
f
o
r
m
a
t
i
o
n
 
i
s
 
l
a
c
k
i
n
g
,
 
a
n
d
 
t
h
a
t
 
t
h
e
y
 
h
a
v
e
 
i
n
c
l
u
d
e
d

a
d
e
q
u
a
t
e
 
c
o
n
t
r
o
l
.

O
t
h
e
r
s
 
a
r
e
 
a
p
t
 
t
o
 
r
e
a
d
 
t
a
b
l
e
s
 
o
r
 
o
t
h
e
r
 
i
n
f
o
r
m
a
t
i
o
n
i
n
c
o
r
r
e
c
t
l
y
,
 
m
i
s
s
p
e
l
l
 
w
o
r
d
s
 
w
h
e
n

l
a
b
e
l
i
n
g
 
m
a
p
s
,
 
o
r
 
u
s
e
 
t
h
e
 
w
r
o
n
g
 
g
r
i
d
 
c
o
o
r
d
i
n
a
t
e
s
.

W
h
e
n
 
m
a
k
i
n
g
 
t
h
i
s
 
r
a
t
i
n
g
,
 
c
o
n
s
i
d
e
r
 
t
h
e
 
u
s
u
a
l
 
a
c
c
u
r
a
c
y

o
f
 
t
h
i
s
 
p
e
r
s
o
n
'
s
 
w
o
r
k
 
r
a
t
h
e
r
 
t
h
a
n
 
i
t
s
 
a
r
t
i
s
t
i
c

q
u
a
l
i
t
y
 
o
r
 
o
v
e
r
a
l
l
 
a
p
p
e
a
r
a
n
c
e
.

H
i
g
h
 
d
e
g
r
e
e
 
o
f
 
a
c
c
u
r
a
c
y
 
n
o
 
m
a
t
t
e
r

h
o
w
 
c
o
m
p
l
e
x
 
t
h
e
 
t
a
s
k
.

A
l
m
o
s
t
 
n
e
v
e
r

m
a
k
e
s
 
m
i
s
t
a
k
e
s
.

P
e
r
f
o
r
m
s
 
m
o
s
t
 
t
a
s
k
s
 
a
c
c
u
r
a
t
e
l
y
,

b
u
t
 
s
o
m
e
t
i
m
e
s
 
m
a
k
e
s
 
m
i
s
t
a
k
e
s
.

C
a
n
n
o
t
 
b
e
 
c
o
u
n
t
e
d
 
o
n
 
t
o
 
d
o
 
a
c
c
u
r
a
t
e

w
o
r
k
.

S
e
e
m
s
 
t
o
 
m
a
k
e
 
m
a
n
y
 
m
i
s
t
a
k
e
s
 
e
v
e
r
y

d
a
y
.

X

T
h
i
s
 
p
e
r
s
o
n
 
c
a
n
 
b
e
 
t
r
u
s
t
e
d
 
t
o
 
t
u
r
n
 
o
u
t
 
v
e
r
y

a
c
c
u
r
a
t
e
 
w
o
r
k
.

T
h
i
s
 
p
e
r
s
o
n
 
c
a
n
 
u
s
u
a
l
l
y
 
b
e
 
c
o
u
n
t
e
d
 
o
n
 
t
o

p
l
a
c
e
 
f
e
a
t
u
r
e
s
 
c
o
r
r
e
c
t
l
y
 
o
n
 
a
 
m
a
p
,
 
b
u
t
 
h
e
 
d
o
e
s

m
a
k
e
 
s
o
m
e
 
m
i
s
t
a
k
e
s
.

T
h
i
s
 
p
e
r
s
o
n
 
i
s
 
c
a
r
e
l
e
s
s
 
i
n
 
d
o
i
n
g
 
m
o
s
t
 
t
a
s
k
s
.

W
h
e
n
 
h
e
 
m
a
k
e
s
 
m
i
s
t
a
k
e
s
,
 
h
e
 
d
o
a
s
n
'
t
 
e
v
e
n
 
r
e
a
l
i
z
e
 
i
t
,

a
n
d
 
c
a
n
 
e
n
d
 
u
p
 
w
i
t
h
 
f
e
a
t
u
r
e
s
 
c
o
m
p
l
e
t
e
l
y
 
o
u
t
 
o
f

p
o
s
i
t
i
o
n
.



I

M
a
r
k
 
B
e
n
c
h
 
r
e
a
l
l
y
 
l
o
v
e
s
 
m
a
p
s
.

H
e
 
c
o
l
l
e
c
t
s
 
o
l
d
 
m
a
p
s

a
n
d
 
b
o
o
k
s
 
a
b
o
u
t
 
c
a
r
t
o
g
r
a
p
h
y
 
a
n
d
 
l
i
k
e
s
 
t
o
 
s
h
o
w
e
a
c
h
 
n
e
w

f
i
n
d
 
t
o
 
h
i
s
 
l
e
s
s
 
e
n
t
h
u
s
i
a
s
t
i
c
 
c
o
-
w
o
r
k
e
r
s
.

H
e
 
s
p
e
n
d
s
 
a

l
o
t
 
o
f
 
t
i
m
e
 
r
e
a
d
i
n
g
 
a
n
d
 
s
t
u
d
y
i
n
g
a
b
o
u
t
 
m
a
p
s
 
a
n
d
 
m
a
p
p
i
n
g
,

b
u
t
 
i
t
 
i
s
 
n
o
t
 
a
l
w
a
y
s
 
r
e
l
e
v
a
n
t
 
t
o
 
t
h
e
 
w
o
r
k
h
e
 
i
s
 
d
o
i
n
g
.

H
e
 
i
s
 
i
n
c
l
i
n
e
d
 
t
o
 
t
a
k
e
 
m
o
r
e
 
i
n
t
e
r
e
s
t
 
i
n
h
i
s
 
w
o
r
k
 
i
f
 
h
e

c
a
n
 
s
p
e
n
d
 
t
i
m
e
 
f
i
g
u
r
i
n
g
o
u
t
 
h
o
w
 
t
o
 
u
s
e
 
a
 
n
e
w
 
p
i
e
c
e
 
o
f

e
q
u
i
p
m
e
n
t
,
 
a
s
s
e
m
b
l
i
n
g
 
s
o
u
r
c
e
 
m
a
t
e
r
i
a
l
,
 
m
a
k
i
n
g

e
l
a
b
o
r
-

a
t
e
 
p
l
a
n
s
,
 
a
n
d
 
l
o
o
k
i
n
g
 
u
p
 
s
p
e
c
i
f
i
c
a
t
i
o
n
s
.

H
e
 
w
o
u
l
d

l
i
k
e
 
t
o
 
l
e
a
v
e
 
t
h
e
 
r
o
u
t
i
n
e
 
c
o
m
p
i
l
i
n
g
 
t
o
 
o
t
h
e
r
s
,

a
l
t
h
o
u
g
h

i
t
 
i
s
 
p
a
r
t
 
o
f
 
h
i
s
 
j
o
b
.

A
 .



S
c
a
l
e
 
2

S
o
m
e
 
p
e
o
p
l
e
 
t
a
k
e
 
a
 
g
r
e
a
t
 
d
e
a
l
 
o
f
 
i
n
t
e
r
e
s
t
 
a
n
d
 
p
r
i
d
e
 
i
n
 
t
h
e
i
r
 
w
o
r
k
.

T
h
e
y
 
t
r
y
 
t
o
 
i
m
p
r
o
v
e
 
t
h
e
 
q
u
a
l
i
t
y

o
f
 
t
h
e
i
r
 
w
o
r
k
 
b
y
 
s
t
u
d
y
 
a
n
d
 
p
r
a
c
t
i
c
e
.

O
t
h
e
r
s
,
 
r
e
g
a
r
d
l
e
s
s
 
o
f
 
t
h
e
i
r
 
a
b
i
l
i
t
y
 
t
o
 
d
o
 
t
h
e
 
w
o
r
k
,
 
d
o
 
n
o
t
 
s
e
e
m

t
o
 
t
a
k
e
 
a
n
 
i
n
t
e
r
e
s
t
 
i
n
 
i
t
 
e
x
c
e
p
t
 
a
s
 
a
 
w
a
y

t
o
 
e
a
r
n
 
a
 
l
i
v
i
n
g
.

T
h
e
y
 
c
a
r
r
y
 
o
u
t
 
t
h
e
i
r
 
a
s
s
i
g
n
m
e
n
t
s
 
i
n
 
a

r
o
u
t
i
n
e
 
w
a
y
,
 
w
i
t
h
o
u
t
 
e
n
t
h
u
s
i
a
s
m
 
o
r
 
i
n
v
o
l
v
e
m
e
n
t
.

W
h
e
n
 
m
a
k
i
n
g
 
t
h
i
s
 
r
a
t
i
n
g
,
 
c
o
n
s
i
d
e
r
 
t
h
e
 
p
e
r
s
o
n
'
s
 
i
n
t
e
r
e
s
t

d
e
m
o
n
s
t
r
a
t
e
d
 
o
n
 
t
h
e
 
j
o
b
,
 
r
a
t
h
e
r
 
t
h
a
n
 
t
h
e
 
a
c
t
u
a
l

q
u
a
l
i
t
y
 
o
f
 
h
i
s
 
w
o
r
k
.

E
n
j
o
y
s
 
h
i
s
 
w
o
r
k
.

V
o
l
u
n
t
a
r
i
l
y
 
t
a
k
e
s

s
t
e
p
s
 
t
o
 
a
c
c
o
m
p
l
i
s
h
 
t
a
s
k
s
 
w
i
t
h
o
u
t
 
b
e
i
n
g

a
s
k
e
d
.

S
h
o
w
s
 
s
o
m
e
 
o
r
i
g
i
n
a
l
i
t
y
.

S
u
g
g
e
s
t
s

i
n
n
o
v
a
t
i
o
n
s
,
 
a
n
d
 
s
h
a
r
e
s
 
k
n
o
w
l
e
d
g
e
 
a
n
d

s
k
i
l
l
 
w
i
t
h
 
o
t
h
e
r
s
.

S
h
o
w
s
 
s
o
m
e
 
i
n
t
e
r
e
s
t
 
i
n
 
t
h
e
 
w
o
r
k
.

O
c
c
a
s
i
o
n
a
l
l
y
 
r
e
q
u
i
r
e
s
 
p
r
o
d
d
i
n
g
 
f
r
o
m
 
h
i
s

s
u
p
e
r
v
i
s
o
r
.

D
o
e
s
 
w
h
a
t
 
i
s
 
e
x
p
e
c
t
e
d
 
o
f
 
h
i
m

f
o
r
 
t
h
e
 
p
o
s
i
t
i
o
n
 
h
e
 
h
o
l
d
s
.

S
e
l
d
o
m
 
s
h
o
w
s
 
a
n
y
 
i
n
t
e
r
e
s
t
 
i
n
 
h
i
s
 
w
o
r
k
.

G
i
v
e
s
 
t
h
e
 
i
m
p
r
e
s
s
i
o
n
 
t
h
a
t
 
h
e
 
w
o
u
l
d
 
r
a
t
h
e
r

b
e
 
s
o
m
e
w
h
e
r
e
 
e
l
s
e
.

T
h
i
s
 
p
e
r
s
o
n
 
m
a
k
e
s
 
s
u
g
g
e
s
t
i
o
n
s
 
f
o
r
 
i
m
p
r
o
v
i
n
g

t
h
e
 
w
o
r
k
 
i
n
 
h
i
s
 
a
r
e
a
.

H
e
 
s
h
o
w
s
 
c
o
n
c
e
r
n
 
f
o
r
 
t
h
e

o
u
t
c
o
m
e
 
o
f
 
t
h
e
 
j
o
b
.

H
e
 
t
a
k
e
s
 
a
d
v
a
n
t
a
g
e
 
o
f
 
a
l
l

o
p
p
o
r
t
u
n
i
t
i
e
s
 
c
o
 
i
m
p
r
o
v
e
 
h
i
s
 
k
n
o
w
l
e
d
g
e
 
a
n
d
 
s
k
i
l
l
.

T
h
i
s
 
p
e
r
s
o
n
 
u
s
u
a
l
l
y
 
"
l
e
n
d
s
 
a
 
h
a
n
d
"
 
w
h
e
n

h
e
 
i
s
 
n
e
e
d
e
d
.

H
e
 
s
o
m
e
t
i
m
e
s
 
l
o
o
k
s
 
f
o
r
 
a
d
d
i
t
i
o
n
a
l

w
o
r
k
 
b
u
t
 
s
o
m
e
t
i
m
e
s
 
d
o
e
s
 
n
o
t
.

T
h
i
s
 
p
e
r
s
o
n
 
d
o
e
s
 
w
h
a
t
 
h
e
 
i
s
 
t
o
l
d
 
a
n
d
 
n
o

m
o
r
e
.

H
e
 
s
o
m
e
t
i
m
e
s
 
n
e
g
l
e
c
t
s
 
h
i
s
 
d
u
t
i
e
s
 
a
n
d

s
e
l
d
o
m
 
s
h
o
w
s
 
i
n
t
e
r
e
s
t
 
i
n
 
h
i
s
 
w
o
r
k
,
 
o
f
t
e
n
 
a
c
t
i
n
g

b
o
r
e
d
.



B
e
c
a
u
s
e
 
o
f
 
h
i
s
 
i
n
t
e
r
e
s
t
 
i
n
 
m
a
p
s
 
a
n
d
 
m
a
p
p
i
n
g
,

M
a
r
k
 
B
e
n
c
h
 
i
s
 
t
h
e
-
 
f
i
r
s
t
 
t
o
 
w
a
n
t
 
t
o
 
u
s
e
 
n
e
w
 
e
q
u
i
p
-

m
e
n
t
,
 
p
r
o
c
e
d
u
r
e
s
,
 
o
r
 
t
e
c
h
n
i
q
u
e
s
.

A
f
t
e
r
 
i
n
s
t
r
u
c
t
i
o
n

i
n
 
a
 
n
e
w
 
p
r
o
c
e
d
u
r
e
,
 
M
a
r
k
 
u
s
u
a
l
l
y
 
r
u
s
h
e
s
 
o
f
f
 
t
o
 
t
r
y

i
t
 
o
u
t
.

H
e
 
o
f
t
e
n
 
n
e
e
d
s
 
f
u
r
t
h
e
r
 
h
e
l
p
 
b
e
f
o
r
e
 
g
e
t
t
i
n
g

t
h
e
 
h
a
n
g
 
o
f
 
i
t
.

H
e
 
c
a
n
 
l
e
a
r
n
 
f
a
c
t
s
 
w
e
l
l
 
b
u
t
 
h
a
s

t
r
o
u
b
l
e
 
u
n
d
e
r
s
t
a
n
d
i
n
g
 
h
o
w
 
t
o
 
a
p
p
l
y
 
t
h
e
m
 
t
o
 
a

p
r
o
b
l
e
m
.



S
c
a
l
e
 
3

S
o
m
e
 
p
e
o
p
l
e
 
"
c
a
t
c
h
 
o
n
"
 
t
o
 
n
e
w

p
r
o
c
e
d
u
r
e
s
 
a
n
d
 
n
e
w
 
i
d
e
a
s
 
v
e
r
y
q
u
i
c
k
l
y
 
w
i
t
h
 
a
 
m
i
n
i
m
u
m
 
o
f

i
n
s
t
r
u
c
t
i
o
n

o
r
 
e
x
p
l
a
n
a
t
i
o
n
.

T
h
e
y
 
a
r
e
 
a
b
l
e
 
t
o
 
r
e
a
d
 
a
n
d
u
n
d
e
r
s
t
a
n
d
 
s
p
e
c
i
f
i
c
a
t
i
o
n
s

f
o
r
 
a
 
c
o
m
p
l
e
x
 
t
a
s
k
 
w
h
e
n

f
a
c
e
d
 
w
i
t
h
 
i
t

f
o
r
 
t
h
e
 
f
i
r
s
t
 
t
i
m
e
.

O
t
h
e
r
s
 
s
e
e
m
 
u
n
a
b
l
e
 
t
o
 
l
e
a
r
n
 
e
v
e
n

a
f
t
e
r
 
r
e
p
e
a
t
e
d
 
e
x
p
l
a
n
a
t
i
o
n
s

a
n
d
 
p
r
a
c
t
i
c
e
.

T
h
e
y
 
h
a
v
e

d
i
f
f
i
c
u
l
t
y
 
l
e
a
r
n
i
n
g
 
n
e
w
 
t
a
s
k
s

a
n
d
 
i
n
 
r
e
m
e
m
b
e
r
i
n
g

c
h
a
n
g
e
s
 
i
n
 
p
r
o
c
e
d
u
r
e
s
.

W
h
e
n
 
m
a
k
i
n
g
 
t
h
i
s
 
r
a
t
i
n
g
,

d
i
s
r
e
g
a
r
d

e
x
p
e
r
i
e
n
c
e
 
a
n
d
 
t
e
c
h
n
i
c
a
l

k
n
o
w
l
e
d
g
e
 
a
n
d
 
a
p
p
r
a
i
s
e

t
h
e
 
p
e
r
s
o
n
'
s
 
a
b
i
l
i
t
y
 
t
o

l
e
a
r
n
 
o
n
 
t
h
e
 
j
o
b
.

L
e
a
r
n
s
 
n
e
w
 
t
e
c
h
n
i
q
u
e
s

e
a
s
i
l
y
,
 
a
n
d

s
e
e
m
s
 
v
e
r
y
 
q
u
i
c
k

t
o
 
u
n
d
e
r
s
t
a
n
d
 
a
n
d

c
o
m
p
l
y
 
w
i
t
h
 
n
e
w
 
p
r
o
c
e
d
u
r
e
s
.

A
f
t
e
r
 
s
o
m
e
 
i
n
s
t
r
u
c
t
i
o
n
,
 
c
a
n
p
e
r
f
o
r
m

t
a
s
k
s
 
w
e
l
l
 
a
n
d
 
w
i
t
h
u
n
d
e
r
s
t
a
n
d
i
n
g
.

S
e
e
m
s
 
v
e
r
y
 
s
l
o
w
 
t
o
 
u
n
d
e
r
s
t
a
n
d
.

M
u
s
t

c
o
n
s
t
a
n
t
l
y
 
b
e
 
s
h
o
w
n
 
h
o
w
 
t
o
 
d
o

p
r
o
c
e
d
u
r
e
s

o
r
 
t
a
s
k
s
 
t
h
a
t

s
h
o
u
l
d
 
b
e
 
v
e
r
y
 
f
a
m
i
l
i
a
r
 
b
y
 
n
o
w
.

T
h
i
s
 
p
e
r
s
o
n
 
i
s
 
a
m
o
n
g
 
t
h
e

f
i
r
s
t
 
t
o
 
l
e
a
r
n
 
a

n
e
w
 
p
r
o
c
e
d
u
r
e
.

H
e
 
n
e
e
d
s
 
a
 
m
i
n
i
m
u
m
 
a
m
o
u
n
t

o
f

i
n
s
t
r
u
c
t
i
o
n
.

F
o
r
 
e
x
a
m
p
l
e
,
 
h
e
 
m
i
g
h
t

b
e
 
t
h
e
 
o
n
e

s
e
l
e
c
t
e
d
 
b
y
 
t
h
e
 
s
u
p
e
r
v
i
s
o
r
t
o
 
r
e
c
e
i
v
e
 
s
p
e
c
i
a
l

i
n
s
t
r
u
c
t
i
o
n
s
 
o
n
 
t
h
e
 
u
s
e
 
o
f
 
n
e
w

e
q
u
i
p
m
e
n
t
.

T
h
i
s
 
p
e
r
s
o
n
 
r
e
q
u
i
r
e
s
 
s
o
m
e

h
e
l
p
 
a
n
d
 
p
r
a
c
t
i
c
e

i
n
 
o
r
d
e
r
 
t
o
 
m
a
s
t
e
r
 
n
e
w

p
r
o
c
e
d
u
r
e
s
.

T
h
i
s
 
p
e
r
s
o
n
 
h
a
s
 
d
i
f
f
i
c
u
l
t
y
l
e
a
r
n
i
n
g
 
n
e
w
 
t
h
i
n
g
s
.

H
e
 
n
e
e
d
s
 
a
 
l
o
t
 
o
f
 
h
e
l
p
 
a
n
d

p
r
a
c
t
i
c
e
 
i
f
 
h
e
 
i
s
 
t
o

p
e
r
f
o
r
m
 
a
 
n
e
w
 
t
a
s
k
.



M
a
r
k
 
B
e
n
c
h
 
h
a
s
 
a
n
 
i
n
f
i
n
i
t
e
 
c
a
p
a
c
i
t
y
 
f
o
r

f
a
c
t
s

o
f
 
a
l
l
 
k
i
n
d
s
,
 
w
h
i
c
h
 
h
e
 
i
s
 
g
e
n
e
r
o
u
s
 
i
n
 
s
h
a
r
i
n
g
w
i
t
h

o
t
h
e
r
s
.

H
e
 
k
e
e
p
s
 
h
i
s
 
s
p
e
c
i
f
i
c
a
t
i
o
n
s
 
a
n
d
 
t
e
c
h
n
i
c
a
l

m
a
n
u
a
l
s
 
u
p
 
t
o
 
d
a
t
e
,
 
a
n
d
 
h
a
s
 
a
s
s
e
m
b
l
e
d
 
a
 
l
i
b
r
a
r
y
o
f

r
e
f
e
r
e
n
c
e
 
b
o
o
k
s
 
w
h
i
c
h
 
h
e
 
c
o
n
s
u
l
t
s
 
f
r
e
q
u
e
n
t
l
y
.

H
i
s

u
n
d
e
r
s
t
a
n
d
i
n
g
 
o
f
 
t
h
e
 
f
a
c
t
s
 
i
s
 
n
o
t
 
a
s
 
g
o
o
d
 
a
s
h
i
s

c
o
l
l
e
c
t
i
o
n
 
o
f
 
t
h
e
m
.

A
s
 
i
t
 
i
s
,
 
h
e
 
t
e
n
d
s
 
t
o
 
s
p
e
a
k

a
u
t
h
o
r
i
t
a
t
i
v
e
l
y
,
 
b
u
t
 
o
t
h
e
r
s
 
d
o

n
o
t
 
a
l
w
a
y
s
 
a
c
c
e
p
t

h
i
s
 
o
p
i
n
i
o
n
 
w
h
e
n
 
t
r
y
i
n
g
 
t
o
 
r
e
s
o
l
v
e
 
c
o
n
f
l
i
c
t
i
n
g

s
o
u
r
c
e
s
 
o
f
 
i
n
f
o
r
m
a
t
i
o
n
.



S
c
a
l
e
 
L
.

C
a
r
t
o
g
r
a
p
h
i
c
 
t
e
c
h
n
i
c
i
a
n
s
 
m
u
s
t
 
h
a
v
e
 
t
e
c
h
n
i
c
a
l
 
k
n
o
w
-
h
o
w
 
i
n
 
o
r
d
e
r
 
t
o

d
o
 
t
h
e
i
r
 
j
o
b
s
.

S
o
m
e
 
a
r
e
 
t
h
o
r
o
u
g
h
l
y

f
a
m
i
l
i
a
r
 
w
i
t
h
 
t
h
e
 
m
a
n
y
 
s
p
e
c
i
f
i
c
a
t
i
o
n
s
 
a
n
d
 
t
e
c
h
n
i
c
a
l
 
m
a
n
u
a
l
s
,

a
n
d
 
m
a
n
a
g
e
 
t
o
 
k
e
e
p
 
a
b
r
e
a
s
t
 
o
f
 
c
u
r
r
e
n
t
 
r
e
v
i
-

s
i
o
n
s
.

T
h
e
y
 
c
a
n
 
i
n
t
e
r
p
r
e
t
 
a
n
d
 
a
p
p
l
y
 
t
h
e
 
i
n
f
o
r
m
a
t
i
o
n
.

O
t
h
e
r
s
 
d
o
 
n
o
t
 
s
e
e
m
 
t
o
 
u
n
d
e
r
s
t
a
n
d
 
e
v
e
n
 
w
h
a
t
 
i
s

I
t
c
o
m
m
o
n
 
k
n
o
w
l
e
d
g
e
"
 
a
b
o
u
t
 
t
h
e
i
r

j
o
b
 
o
r
 
w
h
y
 
c
e
r
t
a
i
n
 
t
h
i
n
g
s
 
a
r
e
 
d
o
n
e
.

W
h
e
n
 
m
a
k
i
n
g
 
t
h
i
s
 
r
a
t
i
n
g
,
 
a
p
p
r
a
i
s
e
 
t
h
e

p
e
r
s
o
n
'
s
 
t
e
c
h
n
i
c
a
l
 
k
n
o
w
l
e
d
g
e
 
a
n
d
 
d
i
s
r
e
g
a
r
d
 
o
t
h
e
r
 
a
s
p
e
c
t
s

o
f
 
h
i
s
 
w
o
r
k
.

H
a
s
 
u
n
u
s
u
a
l
 
c
o
m
p
r
e
h
e
n
s
i
o
n
 
o
f
 
t
e
c
h
n
i
c
a
l

p
r
o
c
e
d
u
r
e
s
 
i
n
v
o
l
v
e
d
 
i
n
 
t
h
i
s
 
w
o
r
k
,
 
a
n
d
 
a

g
o
o
d
 
u
n
d
e
r
s
t
a
n
d
i
n
g
 
o
f
 
t
h
e
 
b
a
s
i
c
 
p
r
i
n
c
i
p
l
e
s

b
e
h
i
n
d
 
t
h
e
m
.

1

P
o
s
s
e
s
s
e
s
 
e
s
s
e
n
t
i
a
l
 
t
e
c
h
n
i
c
a
l
 
i
n
f
o
r
-

m
a
t
i
o
n
,
 
b
u
t
 
m
a
y
 
n
o
t
 
u
n
d
e
r
s
t
a
n
d
 
w
h
y

t
h
i
n
g
s
 
a
r
e
 
d
o
n
e
.

V
e
r
y
 
s
p
o
t
t
y
 
t
e
c
h
n
i
c
a
l
 
k
n
o
w
l
e
d
g
e
,

r
e
s
t
r
i
c
t
e
d
 
t
o
 
o
n
l
y
 
t
h
e
 
m
o
s
t
 
c
o
m
m
o
n

i
n
f
o
r
m
a
t
i
o
n
.

T
h
i
s
 
p
e
r
s
o
n
 
h
a
s
 
a
 
g
r
e
a
t
 
d
e
a
l
 
o
f
 
t
e
c
h
n
i
c
a
l

k
n
o
w
l
e
d
g
e
,
 
a
n
d
 
o
t
h
e
r
s
 
i
n
 
h
i
s
 
a
r
e
a
 
c
o
m
e
 
t
o
 
h
i
m

w
i
t
h
 
t
h
e
i
r
 
q
u
e
s
t
i
o
n
s
.

H
e
 
h
a
s
 
t
h
o
r
o
u
g
h
 
k
n
o
w
l
e
d
g
e

o
f
 
a
 
w
i
d
e
 
v
a
r
i
e
t
y
 
o
f
 
s
p
e
c
i
f
i
c
a
t
i
o
n
s
,
 
a
n
d
 
c
a
n

a
p
p
l
y
 
t
h
e
 
i
n
f
o
r
m
a
t
i
o
n
 
c
o
r
r
e
c
t
l
y
.

T
h
i
s
 
p
e
r
s
o
n
 
h
a
s
 
a
n
 
a
d
e
q
u
a
t
e
 
f
a
m
i
l
i
a
r
i
t
y
 
w
i
t
h

t
h
e
 
i
n
s
t
r
u
m
e
n
t
s
 
a
n
d
 
t
o
o
l
s
 
a
n
d
 
w
i
t
h
 
t
a
s
k
s
 
t
o
 
b
e

p
e
r
f
o
r
m
e
d
.

H
e
 
c
a
n
 
r
e
c
o
g
n
i
z
e
 
d
i
s
c
r
e
p
a
n
c
i
e
s
,
 
b
u
t

m
a
y
 
n
o
t
 
k
n
o
w
 
w
h
a
t
 
t
o
 
d
o
 
a
b
o
u
t
 
t
h
e
m
.

T
h
i
s
 
p
e
r
s
o
n
 
p
e
r
f
o
r
m
s
 
t
a
s
k
s
 
p
u
r
e
l
y
 
b
y
 
r
o
t
e
.

H
e
 
a
s
k
s
 
q
u
e
s
t
i
o
n
s
 
a
b
o
u
t
 
t
h
i
n
g
s
 
t
h
a
t
 
s
h
o
u
l
d
 
b
e

c
o
m
m
o
n
 
k
n
o
w
l
e
d
g
e
,
 
a
n
d
 
s
e
l
d
o
m
 
s
e
e
m
s
 
t
o
 
k
n
o
w

w
h
e
r
e

t
o
 
g
o
 
t
o
 
g
e
t
 
m
i
s
s
i
n
g
 
i
n
f
o
r
m
a
t
i
o
n
.



W
h
e
n
 
f
a
c
e
d
 
w
i
t
h
 
a
n
 
a
s
s
i
g
n
m
e
n
t
 
r
e
q
u
i
r
i
n
g
 
f
i
n
e

d
e
t
a
i
l
,
 
c
r
o
w
d
e
d
 
f
e
a
t
u
r
e
s
,
 
o
r
 
t
h
e
 
u
s
e
 
o
f
 
s
m
a
l
l
 
e
q
u
i
p
-

m
e
n
t
 
s
u
c
h
 
a
s
 
g
r
a
v
e
r
s
,
 
M
a
r
k
 
B
e
n
c
h
 
s
e
e
m
s
 
t
o
 
b
e
 
"
a
l
l

t
h
u
m
b
s
.
"

H
i
s
 
c
o
n
t
o
u
r
i
n
g
 
i
s
 
s
o
m
e
t
i
m
e
s
 
s
o
 
m
e
s
s
y
 
t
h
a
t

i
t
 
l
o
o
k
s
 
l
i
k
e
 
a
 
p
i
l
e
 
o
f
 
w
e
t
 
s
p
a
g
h
e
t
t
i
 
a
n
d
 
h
e
 
h
a
s
 
t
o

r
e
-
d
o
 
i
t
 
s
e
v
e
r
a
l
 
t
i
m
e
s
 
b
e
f
o
r
e
 
i
t
 
i
s
 
a
c
c
e
p
t
a
b
l
e
.

H
i
s

e
y
e
-
h
a
n
d
 
c
o
o
r
d
i
n
a
t
i
o
n
 
i
s
 
o
f
f
 
j
u
s
t
 
e
n
o
u
g
h
 
s
o
 
t
h
a
t
 
h
e

h
a
s
 
d
i
f
f
i
c
u
l
t
y
 
p
u
t
t
i
n
g
 
s
t
i
c
k
 
u
p
 
j
u
s
t
 
w
h
e
r
e
 
h
e
 
w
a
n
t
s

i
t
.

O
n
 
t
a
s
k
s
 
w
h
e
r
e
 
l
e
s
s
 
p
r
e
c
i
s
i
o
n
 
i
s
 
r
e
q
u
i
r
e
d
,
 
h
e

p
r
o
d
u
c
e
s
 
q
u
i
t
e
 
a
c
c
e
p
t
a
b
l
e
 
w
o
r
k
.



S
c
a
l
e
 
5

S
o
m
e
 
p
e
o
p
l
e
 
w
o
r
k
 
w
i
t
h
 
a
 
g
r
e
a
t
 
d
e
a
l
 
o
f
 
p
r
e
c
i
s
i
o
n
 
a
n
d
 
s
k
i
l
l
.

T
h
e
y
 
u
s
e
 
t
h
e
i
r
 
t
o
o
l
s
 
a
n
d
 
i
n
s
t
r
u
m
e
n
t
s
 
w
e
l
l
,

a
n
d
 
t
u
r
n
 
o
u
t
 
e
v
e
n
 
l
i
n
e
 
w
e
i
g
h
t
s
,
 
w
e
l
l
-
p
l
a
c
e
d
 
s
t
i
c
k
 
u
p
,
 
a
n
d
 
o
t
h
e
r
 
e
v
i
d
e
n
c
e
 
o
f
 
g
o
o
d
 
e
y
e
-
h
a
n
d
 
c
o
o
r
d
i
n
a
t
i
o
n
.

O
t
h
e
r
s
 
s
e
e
m
 
s
o
m
e
w
h
a
t
 
c
l
u
m
s
y
 
i
n
 
h
a
n
d
l
i
n
g
 
t
h
e
i
r
 
i
n
s
t
r
u
m
e
n
t
s
 
a
n
d
 
m
a
t
e
r
i
a
l
s
,
 
a
n
d
 
a
r
e
 
n
o
t
 
v
e
r
y
 
p
r
e
c
i
s
e
 
o
r
 
n
e
a
t

i
n
 
t
h
e
 
w
o
r
k
 
t
h
e
y
 
d
o
.

W
h
e
n
 
m
a
k
i
n
g
 
t
h
i
s
 
r
a
t
i
n
g
,
 
a
p
p
r
a
i
s
e
 
t
h
e
 
p
e
r
s
o
n
'
s
 
p
r
e
s
e
n
t
 
a
b
i
l
i
t
y
 
t
o
 
p
e
r
f
o
r
m
 
m
a
n
a
a
l

t
a
s
k
s
 
a
n
d
 
t
o
 
h
a
n
d
l
e
 
t
o
o
l
s
 
a
n
d
 
i
n
s
t
r
u
m
e
n
t
s
.

H
i
g
h
l
y
 
e
f
f
i
c
i
e
n
t
 
i
n
 
t
h
e
 
u
s
e
 
o
f

e
q
u
i
p
m
e
n
t
,
 
t
o
o
l
s
,
 
a
n
d
 
m
a
t
e
r
i
a
l
s
,
 
a
n
d
 
i
n

c
a
r
r
y
i
n
g
 
o
u
t
 
a
 
v
a
r
i
e
t
y
 
o
f
 
m
a
n
u
a
l
 
t
a
s
k
s
.

A
v
e
r
a
g
e
 
s
k
i
l
l
 
i
n
 
u
s
e
 
o
f
 
t
o
o
l
s
 
a
n
d

e
q
u
i
p
m
e
n
t
.

P
e
r
f
o
r
m
s
 
t
a
s
k
s
 
a
d
e
q
u
a
t
e
l
y
.

H
a
s
 
d
i
f
f
i
c
u
l
t
y
 
t
u
r
n
i
n
g
 
o
u
t
 
a
 
p
r
o
d
u
c
t

t
h
a
t
 
m
e
e
t
s
 
q
u
a
l
i
t
y
 
s
t
a
n
d
a
r
d
s
.

S
o
m
e
 
t
a
s
k
s
 
m
a
y

b
e
 
i
m
p
r
o
p
e
r
l
y
 
c
a
r
r
i
e
d
 
o
u
t
.

T
h
i
s
 
p
e
r
s
o
n
 
w
o
u
l
d
 
b
e
 
a
m
o
n
g
 
t
h
e
 
f
i
r
s
t
 
t
o
 
b
e

c
a
l
l
e
d
 
o
n
 
t
o
 
p
e
r
f
o
r
m
 
t
a
s
k
s
 
r
e
q
u
i
r
i
n
g
 
a
c
c
u
r
a
c
y
 
a
s

w
e
l
l
 
a
s
 
s
p
e
e
d
.

H
e
 
c
a
n
 
p
e
r
f
o
r
m
 
c
o
m
p
l
e
x
 
a
s
s
i
g
n
m
e
n
t
s

w
i
t
h
 
d
e
f
t
n
e
s
s
 
a
n
d
 
c
o
m
p
e
t
e
n
c
e
.

T
h
i
s
 
p
e
r
s
o
n
 
u
s
u
a
l
l
y
 
p
e
r
f
o
r
m
s
 
s
a
t
i
s
f
a
c
t
o
r
i
l
y
.

O
c
c
a
s
i
o
n
a
l
l
y
 
m
a
k
e
s
 
m
i
s
t
a
k
e
s
,
 
b
u
t
 
n
o
t
 
v
e
r
y
 
o
f
t
e
n
.

H
e
 
s
u
c
c
e
s
s
f
u
l
l
y
 
u
s
e
s
 
e
q
u
i
p
m
e
n
t
 
a
n
d
 
m
a
t
e
r
i
a
l
s
 
n
e
c
e
s
s
a
r
y

1
7
'
1

f
o
r
 
h
i
s
 
w
o
r
k
.

T
h
i
s
 
p
e
r
s
o
n
 
f
r
e
q
u
e
n
t
l
y
 
b
u
n
g
l
e
s
 
a
 
j
o
b
.

H
e
 
i
s

r
a
t
h
e
r
 
c
l
u
m
s
y
 
a
n
d
 
i
s
 
l
i
m
i
t
e
d
 
i
n
 
h
i
s
 
u
s
e
 
o
f
 
e
q
u
i
p
-

m
e
n
t
 
a
n
d
 
t
o
o
l
s
.



M
a
r
k
 
B
e
n
c
h
 
l
i
k
e
s
 
t
o
 
t
a
c
k
l
e
 
f
a
i
r
l
y
 
c
o
m
p
l
e
x
a
s
s
i
g
n
-

m
e
n
t
s
 
a
n
d
 
e
n
j
o
y
s
 
a
s
s
e
m
b
l
i
n
g
 
a
n
d
 
o
r
g
a
n
i
z
i
n
g

t
h
e

m
a
t
e
r
i
a
l
s
 
a
n
d
 
s
p
e
c
i
f
i
c
a
t
i
o
n
s
 
h
e
 
n
e
e
d
s
.

H
o
w
e
v
e
r
,
 
i
t

i
s
 
n
e
c
e
s
s
a
r
y
 
f
o
r
 
t
h
e
 
s
u
p
e
r
v
i
s
o
r
 
t
o
 
o
u
t
l
i
n
e

t
h
e

a
s
s
i
g
n
m
e
n
t
 
I
n
 
s
o
m
e
 
d
e
t
a
i
l
,
 
w
i
t
h
 
s
p
e
c
i
f
i
c
 
s
t
e
p
s
 
t
o

b
e
 
f
o
l
l
o
w
e
d
.

T
h
e
n
 
M
a
r
k
 
w
i
l
l
 
p
r
o
c
e
e
d
 
o
n
 
h
i
s
 
o
w
n
 
t
o

c
a
r
r
y
 
i
t
 
o
u
t
.

I
f
 
c
a
r
e
f
u
l
 
d
i
r
e
c
t
i
o
n
s
 
a
r
e
 
n
o
t
 
g
i
v
e
n
,

M
a
r
k
 
w
i
l
l
 
u
s
e
 
h
i
s
 
o
w
n
 
j
u
d
g
m
e
n
t
.

H
i
s
 
d
e
c
i
s
i
o
n
s
 
a
r
e

n
o
t
 
a
l
w
a
y
s
 
a
p
p
r
o
p
r
i
a
t
e
.

I
t
 
i
s
 
a
l
w
a
y
s
 
w
e
l
l
 
t
o
 
c
h
e
c
k

a
t
 
v
a
r
i
o
u
s
 
s
t
a
g
e
s
 
t
o
 
s
e
e
 
w
h
a
t
 
h
e
 
i
s

d
o
i
n
g
.

H
e

u
s
u
a
l
l
y
 
w
o
r
k
s
 
w
i
t
h
o
u
t
 
p
r
o
d
d
i
n
g
,
 
b
u
t
 
i
s
 
e
a
s
i
l
y

d
i
s
-

t
r
a
c
t
e
d
 
i
f
 
h
e
 
h
a
s
 
a
n
 
o
p
p
o
r
t
u
n
i
t
y
 
t
o
 
o
f
f
e
r
a
d
v
i
c
e
 
o
n

s
o
m
e
o
n
e
 
e
l
s
e
'
s
 
w
o
r
k
.
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S
o
m
e
 
p
e
o
p
l
e
 
n
e
e
d
 
v
e
r
y
 
l
i
t
t
l
e

s
u
p
e
r
v
i
s
i
o
n
.

T
h
e
y
 
f
o
l
l
o
w
 
d
i
r
e
c
t
i
o
n
s
 
c
l
o
s
e
l
y
 
a
n
d
 
c
a
n
b
e
 
c
o
u
n
t
e
d
 
o
n
 
t
o
 
m
a
k
e

s
o
u
n
d
 
d
e
c
i
s
i
o
n
s
 
a
b
o
u
t
 
t
h
e
i
r
 
w
o
r
k
.

T
h
e
y
 
g
o
 
a
h
e
a
d
 
o
n
 
a
n
 
a
s
s
i
g
n
m
e
n
t
 
w
i
t
h
o
u
t

w
a
i
t
i
n
g
 
t
o
 
b
e
 
t
o
l
d
 
w
h
a
t
 
t
o
 
d
o

n
e
x
t
,
 
a
n
d
 
e
d
i
t
 
t
h
e
i
r
 
o
w
n
 
w
o
r
k
 
a
s

i
t
 
p
r
o
g
r
e
s
s
e
s
.

O
t
h
e
r
s
 
r
e
q
u
i
r
e
 
c
o
n
s
t
a
n
t
 
s
u
p
e
r
v
i
s
i
o
n
.

T
h
e
y
 
c
a
n
 
c
o
m
p
l
e
t
e

t
h
e
i
r
 
w
o
r
k
 
o
n
l
y
 
i
f
 
e
a
c
h
 
s
t
e
p
 
i
s

s
p
e
l
l
e
d
 
o
u
t
 
f
o
r
 
t
h
e
m
,
 
a
n
d
 
s
e
e
m
 
u
n
a
b
l
e

t
o
 
m
a
k
e
 
a
 
d
e
c
i
s
i
o
n
 
w
i
t
h
o
u
t
 
s
e
e
k
i
n
g

a
i
d
.

W
h
e
n
 
m
a
k
i
n
g
 
t
h
i
s
 
r
a
t
i
n
g
,
 
a
p
p
r
a
i
s
e

t
h
e
 
p
e
r
s
o
n
'
s
 
a
b
i
l
i
t
y
 
t
o
 
a
s
s
u
m
e

r
e
s
p
o
n
s
i
b
i
l
i
t
y
 
a
n
d
 
t
o
 
m
a
k
e
 
v
a
l
i
d

j
u
d
g
m
e
n
t
s
 
r
e
g
a
r
d
i
n
g
 
h
i
s
 
w
o
r
k
.

S
e
e
s
 
w
h
a
t
 
t
a
s
k
s
 
n
e
e
d
 
t
o
 
b
e
 
d
o
n
e
 
a
n
d

t
a
k
e
s
 
i
n
i
t
i
a
t
i
v
e
 
i
n
 
d
o
i
n
g
 
t
h
e
m

w
i
t
h
o
u
t

d
i
r
e
c
t
i
o
n
 
o
r
 
s
u
p
e
r
v
i
s
i
o
n
.

F
o
l
l
o
w
s
 
d
i
r
e
c
t
i
o
n
s
 
c
l
o
s
e
l
y
.

B
r
i
n
g
s

i
r
r
e
g
u
l
a
r
i
t
i
e
s
 
o
r
 
d
i
s
c
r
e
p
a
n
c
i
e
s
 
t
o
 
t
h
e

a
t
t
e
n
t
i
o
n
 
o
f
 
t
h
e
 
s
u
p
e
r
v
i
s
o
r
.

F
i
g
u
r
e
s
 
o
u
t

p
r
o
b
l
e
m
s
 
a
s
 
f
a
r
 
a
s
 
h
e
 
c
a
n
,
 
a
n
d
 
t
h
e
n
 
a
s
k
s

q
u
e
s
t
i
o
n
s
.

U
s
u
a
l
l
y
 
a
b
l
e
 
t
o
 
r
e
a
c
h
 
a
p
p
r
o
-

p
r
i
a
t
e
 
d
e
c
i
s
i
o
n
.

O
f
t
e
n
 
f
i
n
d
s
 
i
t
 
d
i
f
f
i
c
u
l
t
 
t
o
 
f
o
l
l
o
w

s
u
g
g
e
s
t
i
o
n
s
 
o
r
 
d
i
r
e
c
t
i
o
n
s
.

N
e
e
d
s
 
h
i
s

w
o
r
k
 
s
t
r
u
c
t
u
r
e
d
 
t
o
 
e
l
i
m
i
n
a
t
e
 
t
h
e
 
n
e
c
e
s
s
i
t
y

f
o
r
 
d
e
c
i
s
i
o
n
-
m
a
k
i
n
g
.

T
h
i
s
 
p
e
r
s
o
n
 
i
s
 
a
 
p
o
t
e
n
t
i
a
l
 
s
u
p
e
r
v
i
s
o
r
.

Y
o
u

w
o
u
l
d
 
e
x
p
e
c
t
 
h
i
m
 
t
o
 
a
c
t
 
a
s
 
a
 
s
t
a
n
d
-
i
n

f
o
r
 
t
h
e

s
u
p
e
r
v
i
s
o
r
 
i
f
 
n
e
c
e
s
s
a
r
y
.

H
e
 
c
a
n
 
b
e
 
c
o
u
n
t
e
d
 
o
n

t
o
 
u
s
e
 
g
o
o
d
 
j
u
d
g
m
e
n
t
 
i
n
 
h
i
s
 
w
o
r
k
.

T
h
i
s
 
p
e
r
s
o
n
 
g
e
n
e
r
a
l
l
y
 
c
o
m
p
l
i
e
s
 
w
i
t
h
 
r
u
l
e
s

a
n
d

r
e
g
u
l
a
t
i
o
n
s
.

I
f
 
h
e
 
i
s
n
'
t
 
s
u
r
e
 
a
b
o
u
t
 
s
o
m
e
t
h
i
n
g
,

h
e
 
w
i
l
l
 
a
s
k
 
s
o
m
e
b
o
d
y
 
t
o
 
h
e
l
p
 
h
i
m
 
o
u
t
.

H
i
s
 
d
e
c
i
s
i
o
n
s

c
a
n
 
b
e
 
r
e
l
i
e
d
 
u
p
o
n

i
f
 
t
h
e
 
f
a
c
t
s
 
o
r
 
s
i
t
u
a
t
i
o
n
s
 
a
r
e

n
o
t
 
v
e
r
y
 
c
o
m
p
l
i
c
a
t
e
d
.

T
h
i
s
 
p
e
r
s
o
n
 
s
o
m
e
t
i
m
e
s
 
o
v
e
r
l
o
o
k
s
 
i
n
d
i
c
a
t
i
o
n
s

t
h
a
t
 
h
i
s
 
w
o
r
k
 
i
s
 
n
o
t
 
b
e
i
n
g
 
c
o
m
p
l
e
t
e
d
p
r
o
p
e
r
l
y
.

H
e

r
e
q
u
i
r
e
s
 
f
r
e
q
u
e
n
t
 
s
p
o
t
 
s
u
p
e
r
v
i
s
i
o
n
,
 
a
n
d

a
l
m
o
s
t

a
l
w
a
y
s
 
h
a
s
 
t
o
 
a
s
k
 
s
o
m
e
o
n
e
 
e
l
s
e
 
w
h
a
t

s
h
o
u
l
d
 
b
e
 
d
o
n
e
.



M
a
r
k
 
w
i
l
l
 
w
o
r
k
 
h
a
r
d
 
a
n
d
 
l
o
n
g
 
o
n
 
w
h
a
t
 
h
e
 
c
o
n
-

s
i
d
e
r
s
 
a
 
c
h
a
l
l
e
n
g
i
n
g
 
a
s
s
i
g
n
m
e
n
t
,
 
a
n
d
 
h
e
 
m
a
y
 
e
v
e
n

w
o
r
k
 
l
a
t
e
 
t
o
 
l
o
o
k
 
u
p
 
m
i
s
s
i
n
g
 
p
i
e
c
e
s
 
o
f
 
i
n
f
o
r
m
a
t
i
o
n

o
r
 
t
o
 
r
e
s
o
l
v
e
 
c
o
n
f
l
i
c
t
i
n
g
 
d
a
t
a
.

H
o
w
e
v
e
r
,
 
h
e
 
s
o
o
n

l
o
s
e
s
 
i
n
t
e
r
e
s
t
 
i
n
 
a
 
r
o
u
t
i
n
e
 
c
o
m
p
i
l
i
n
g
 
j
o
b
 
o
r
 
i
n
 
a

t
e
d
i
o
u
s
 
j
o
b
 
r
e
q
u
i
r
i
n
g
 
p
r
e
c
i
s
i
o
n
 
a
n
d
 
p
a
t
i
e
n
c
e
.

H
e

m
a
y
 
s
p
e
n
d
 
t
i
m
e
 
v
i
s
i
t
i
n
g
 
o
r
 
l
o
o
k
i
n
g
a
t
 
r
e
f
e
r
e
n
c
e

b
o
o
k
s
 
t
o
 
a
v
o
i
d
 
w
o
r
k
i
n
g
 
o
n
 
t
h
e
s
e
 
j
o
b
s
 
a
n
d
 
o
c
c
a
s
i
o
n
-

a
l
l
y
 
t
a
k
e
s
 
a
 
l
o
t
 
o
f
 
t
i
m
e
 
t
o
 
t
u
r
n

i
n
 
a
 
f
i
n
i
s
h
e
d

p
r
o
d
u
c
t
.
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S
o
m
e
 
p
e
o
p
l
e
 
s
h
o
w
 
a
 
g
r
e
a
t
 
d
e
a
l
 
o
f

s
t
i
c
k
-
t
o
-
i
t
i
v
e
n
e
s
s
 
i
n
 
t
h
e
i
/
 
w
o
r
k
,
 
a
n
d
 
a
r
e
 
w
i
l
l
i
n
g
 
t
o
 
k
e
e
p
 
o
n
 
a
t

a
 
t
a
s
k
 
u
n
t
i
l
 
i
t
 
i
s
 
c
o
m
p
l
e
t
e
d
 
e
v
e
n

i
f
 
i
t
 
i
s
 
d
i
f
f
i
c
u
l
t
,
 
c
o
m
p
l
i
c
a
t
e
c
t
,
 
o
r
 
p
e
r
h
a
p
s
 
n
o
t
 
v
e
r
y

i
n
t
e
r
e
s
t
i
n
g
.

O
t
h
e
r
s
 
t
e
n
d
 
t
o
 
g
i
v
e
 
u
p
 
e
a
s
i
l
y
,
 
o
r
 
f
i
n
d
 
a
n
 
e
x
c
u
s
e
 
n
o
t

t
o
 
f
i
n
i
s
h
.

T
h
e
y
 
m
a
y
 
t
r
y
 
t
o
 
g
e
t
 
o
u
t
 
o
f
 
a
 
j
o
b
 
t
h
a
t

r
e
q
u
i
r
e
s
 
a
 
l
o
t
 
o
f
 
r
e
s
e
a
r
c
h
,
 
o
r
 
m
a
y
 
s
p
e
n
d
 
t
o
o
 
m
u
c
h

t
i
m
e
 
"
v
i
s
i
t
i
n
g
"
 
w
h
e
n
 
f
a
c
e
d
 
w
i
t
h
 
a
 
b
o
r
i
n
g
 
a
s
s
i
g
n
m
e
n
t
.

W
h
e
n
 
m
a
k
i
n
g
 
t
h
i
s
 
r
a
t
i
n
g
,
 
a
p
p
r
a
i
s
e
 
t
h
e
 
p
e
r
s
o
n
'
s
 
p
a
t
i
e
n
c
e

a
n
d
 
p
e
r
s
i
s
t
e
n
c
e
 
i
n
 
c
o
m
p
l
e
t
i
n
g
 
h
i
s
 
a
s
s
i
g
n
m
e
n
t
s
.

S
h
o
w
s
 
a
 
g
r
e
a
t
 
d
e
a
l
 
o
f
 
p
a
t
i
e
n
c
e
 
w
h
i
l
e

d
o
i
n
g
 
h
i
s
 
w
o
r
k
,
 
r
e
g
a
r
d
l
e
s
s
 
o
f
 
t
h
e
 
t
a
s
k
.

P
e
r
s
i
s
t
s
 
u
n
t
i
l
 
t
h
e
 
t
a
s
k
 
i
s
 
c
o
m
p
l
e
t
e
d
.

U
s
u
a
l
l
y
 
h
a
s
 
p
a
t
i
e
n
c
e
,
 
b
u
t
 
s
o
m
e
t
i
m
e
s

t
r
i
e
s
 
t
o
 
a
v
o
i
d
 
d
o
i
n
g
 
o
r
 
c
o
m
p
l
e
t
i
n
g
 
a

p
a
r
t
i
c
u
l
a
r
l
y
 
t
e
d
i
o
u
s
 
j
o
b
.

T
h
i
s
 
p
e
r
s
o
n
 
c
a
n
 
b
e
 
c
o
u
n
t
e
d
 
o
n
 
t
o
 
w
o
r
k

o
n
 
h
i
s
 
t
a
s
k
s
 
u
n
t
i
l
 
f
i
n
i
s
h
e
d
.

H
e
 
d
o
e
s
 
n
o
t

c
o
m
p
l
a
i
n
 
a
b
o
u
t
 
t
h
e
 
a
s
s
i
g
n
m
e
n
t
s
 
g
i
v
e
n
 
t
o
 
h
i
m
,

a
n
d
 
w
o
r
k
s
 
p
a
t
i
e
n
t
l
y
 
o
n
 
w
h
a
t
e
v
e
r
 
h
e
 
h
a
s
 
t
o
 
d
o
.

T
h
i
s
 
p
e
r
s
o
n
 
w
o
r
k
s
 
p
a
t
i
e
n
t
l
y
 
o
n
 
s
o
m
e
 
o
f

h
i
s
 
t
a
s
k
s
,
 
b
u
t
 
m
a
y
 
g
i
v
e
 
u
p
 
o
r
 
t
r
y
 
t
o
 
g
e
t
 
o
u
t
 
o
f

s
o
m
e
 
o
f
 
t
h
e
 
m
o
r
e
 
d
i
f
f
i
c
u
l
t
 
t
a
s
k
s
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Exhibit A-2

Importance Rating Scales

You have provided ratings of the job performance of cartographic

technicians on seven different scales plus an "overall" scale. The

qualities or aspects of job performance described in the first seven

scales probably vary in importance.

On the other side of this page, please indicate how important each

of these qualities is to overall job performance as a cartographic

technician, by placing an "X" at the appropriate point on the rating

scale.
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Appendix B

Work Samples

Exhibit B-1 Instructions for Work Sample Administration

Exhibit B-2 Logical Contouring Task

Exhibit B-3 Geometric Restitution Task

Exhibit B-4 "Pull-up" Task

.
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Exhibit R-1

Instructions

For Work Sample Administration

Distribute envelopes to each individual. Distribute triangles and

1 each black, green, and red pencils, and erasers.

Read:

."Write your name on the outside of the envelope."

"Today you are being asked to do three tasks which

are similar to what cartographic technicians do on the

job. I will now pass out the materials you will need

for the first task. Please do not start work until I

have read the instructions."

Pass out logical contour problem and 1 sheet of plastic. Distribute

masking tape as needed.

Rea : "Contour instructions

1. Compile contours at 20 foot intervals using control on the

attached plate A.

2. Prepare contours on your blank plastic overlay in pencil.

3. Write your name in uipper right hand corner.

4. You will have one hour on this project. You may begin."

Start timing 1 hour

At end of hour read:

"Stop! Put your plastic overlay in the envelope.

I will pick up the contour problem sheets and distribute

the next problem. Do not start work until I read the

instructions."



Distribute plates A and B for geometric restitution problem and one

sheet of plastic.

Read:

"Restitution Instructions.

1. Plate A represents a portion of a large scale map.

2. Plate B represents a later date pull-up from an

oblique photo of the same area.

3. Problem - using Geometric Restitution, add the

new detail to Plate A.

4. Compile the new detail on the blank plastic worksheet

in pencil.

5. Use your own judgment on any other questions

or problems that might arise. Do not ask help

from anyone.

6. Write your name in the upper right hand corner of

the plastic worksheet.

7. You will have one hour to work on this project.

You may begin."

At end of hour, read:

"Stop! Put your plastic worksheet in your envelope.

I will take up the problem sheets and pass out the next

problem. Please do not start work until I read the

instructions."

Pass out plates 35, 36, and 37 and one sheet of plastic.



Read:

"Pullup Instructions

1. Using your hand stereoscope compile in pencil

all planimetric detail required on a 1/25,000

scale map from plate 36 on the plastic worksheet

provided.

2. Compile cultural details in red with the

exception of railroads which should be done

in black. Compile drainage in green.

3. Write your name in the upper right hand corner.

You will have 1 hour for this project. You

may begin."

At end of hour, read:

"Stop! Put your plastic worksheet in your envelope

and seal it. Be sure your rime is on the envelope. I

will now collect all the materials. Thank you very much

for your cooperation."
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Exhibit P-3

Plate A
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Exhibit B-3

Plate B
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Exhibit 13-4

Plate 36 , Second of three ovorla.)ping aerial photoraphs, and one from
which technicians were instructed to compile planimetric detail
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Exhibit R-4
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Plate 37 - Third of three overlapping aerial photographs
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Appendix C

Personal History Questionnaires

Exhibit C-1 Personal History Questionnaire (Preliminary)

Exhibit C-2 Personal History Questionnaire



Exhibit C-1

PERSONAL HISTORY QUESTIONNAIRE

For a study of job success in the cartographi c. technician field, we nele4D

to know about the backgrounds of persons in that field. Your assistance IA re\

completing this questionnaire will give us this important information.

C:3

IAAJWhen filling out this cuestionnaire, please rementax ullese points:

(1) This is a research study. Your answers will be treated

confidentialk. No information related to you as an individual

will be given to anyone at your installation or to anyone else

in government.

(2) Please answer the questions carefully and completely. You may

leave out any particular question if you wish, but we hope

you will answer every question.

(3) Notice that for most questions you are to mark or.9..z one answer.

Thank you for your cooperation.

Research Staff

Educational Testing Service

Princeton, New Jersey



1. In what agency and what installation do you work?

1. Army Map Service, Washington, D.C.

2. Army Map Service, Providence, Rhode Island

3. Army Mhp Service, Louisville, Kentucky

I. Army Map Service, Kansas City, Missouri

S. Army Map Service, San Antonio, Texas

6. Coast and Geodetic Survey, Rockville-Silver Spring, Maryland

7. Coast and Geodetic Survey, Norfolk, Virginia 7.

8. Bureau of the Census, Jeffersonville, Indiana 8.

9. Army Corps of Engineers, Lake Survey, Detroit, Michigan 9.

10. Army Corps of Engineers, Tulsa, Oklahoma 10.

11. Army Corps of Engineers, New Orleans, Louisiana

12. Army Corps of Engineers, Vicksburg, Mississippi

13. Other (please specify agency and installation) 13.

Check one

1.0
2. []

3. EI
4. E]
S.

6.

0.1=MMI

2. Mhat is your occupation?

1. Cartographic Technician or Aid (1371)

2. Other (please specify)

If you checked "other,fl do not complete the remainder of

this questionnaire but be sure to mail back the questionnaire.

3. Within the past year, have you been reclassified from a Wage Board to

a GS classification system?

1. No

Check one

1.

2. E

Check one

1. 1:::]

2. Yes (Please specify the title of the last Wage Board 2.

position you held)

towlima. Amp'
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4. At what grade level did you enter the cartographic technician

field (1371)?

S. What is your present grade?

Circle one

0S-1
08-2
GS-3
08-4
084
GS-6
0S-7
08-8
08-9
GS-10
GS-11

Circle one

OS-2
GS-3
GS-4
GS-5
OS-6
08-7
OS-8
GS-9
OS-10
GS!-11

08-12
08-13

6. What is your age? Check one

1. Less than 20 years 1.

2. 20 to 29 years 2.

3. 30 to 39 years 3.

4. 40 to 49 years 4.

5. 50 to 59 years 7.

6. 60 years or older 6.

7. What is your sex? Check one

1. Male

2. Female 2.



-4-

8. Where did you receive most of your training in the cartographic
tedhnician field before entering the 1371 cartographic technician
or aid series?

1. Junior college

2. Four-year college

3. Technical or vocational institute (including correspondence

courses)

4. Military training

5. On the job training

6. No prior training

7. Other (please specify)

Check one

1.

2. 0
3.0

[1
5. El

6.

7.

9. Where did you receive your training in the cartographic technician Check as many

field after entering the 1371 cartographic technician or aid series? as apply.

1. Junior college 1. [...]

2. Four-year college 2. [...]

3. Technical or vocational institute (including correspondence 3.

courses)

4. Formal pre-assignment training program at a government 4.

mapping agency

S. On the job training

6. No further training

7. Other (please specify)

S.

6.

7.

10. Wbat is the highest level of education you have reached? Check one

1. Eighth grade or less 1.

2. Attended high school but did not graduate 2. E:1

3. Graduated froM high school 3.

4. After high school, attended technical or vocational 4.

institute less than 2 full-time years, or the equivalent

63
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5. After high school, attended post high srhool technical or

vocational institute at least 2 full-time years, or the

equivalent

Attended college less than 2 bill tihe years or the

equivalent

7. Attended college at least 2 full-time years or the

equivalent, but did not graduate

8. Graduated from a 4-year college with a B.A., B.S. or

other bachelor's degree

11. Which of the following best describe the areas in which you spend

the most time and the second most time?

1. Receiving, storage and shipping

2. Collection and maintenance of source and

reference material

3. Drafting, manual compilation, or map revision

4. Stereo, photogrammetric or analogical compilation

5. Automated compilation

6. Three-dimensional terrain relief models

7. Analytical triangulation

8. Analogical triangulation

9. Field work

10. Quality control

11. Editing or reviewing

64

Most time

Check one

1. o
2.

Check one

S.

6.0
7

8.

Second
most time

Check one

E

=11.11111111111.



12. How much total experience have you had as a cartographic
technician or cartographic aid?

1. 2 years or less

2. 3 to 4 years
D

3. 5 to 8 years

4. 9 to 12 years

5. 13 to 16 years

6. 17 to 20 years

7. More than 20 years

Check one

13. What kind of test were you required to take when you were hired Check as ma=

or reclassified as a cartographic technician or aid? as amly

1. None 1.

2. Stereoscopic vision 2. ri

3. Civil Service test for Technical Aids in Science and 3. i

Engineering

4. Drafting E
5. Other (please specify) 5. jj

14. What is the highest level of mathematics you are required to use? Check one

1. Basic (addition, subtraction, multiplication, division, etc.) 1. Li

2. Intermediate (calculations involving fractions, decimals
2. LI

and percentages)

3. Advanced (algebra, geometry, and statistics) 3. E
4. Very advanced (advanced mathematics or statistics, e.g., 4. E

calculus, topology, vector analysis, factor analysis,
probability theory, etc.)



ANSWER QUESTIONS 15 THROUGH 18 WITH RESPECT TO THE MAPS YOU MOST FREQUENTLY WORK WITH

15. The maps you work with are primari1y

1. Maps of domestic areas

2. Maps of foreign areas

3. Maps of extra-terrestrial areas

16. The maps you work with are primari1y

1. Topographical maps

2. Planimetric maps

3. Hydrographic maps

4. Aeronautical charts

5. 3-dimensional relief models

6. Pictomaps

7. Other special purpose maps (plese specify)

17. The maps you work with are primarily

1. New Maps

2. Revisions of previous maps 2.

Check one

1.

2.

Ei

Check -ine

LLI
2. 1--1

3.

4.

5.

6.

7.

,Check one

i.fl

18. The maps you work with are primariiy Check one

1. Small scale maps 1.

2. Medium scale maps 2.

3. Large scale maps 3. -1

4. Maps of all scales 4. P-1

5. Other (please describe) 5.

.=0......
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The rest of the questionnaire conr of a list of tasks cartographic technicians and

aids perform. For each task in tr. list, please check the box which best shows how often

you performed the task during thg, past year. If, during the year, you have rotated or

been transferred from one aree t9 another, check the frequency which describes how often

you have performed each task when assigned to the area where it is more frequently done.

Check one box for each task

Some-

Often times Seldom Never

1. Drafting or compiling with a pen and plastic I. 0
ink

2. Drafting or compiling with a pencil 2. 0

3. Draft or compile logical contour lines 3.

4. Draft or compile air facilities or boundary 4. 0
lines

5. Construct map projections using a UTM (Uni- S. E]
versal Transverse Mercator) or other grid

system

6. Plot geographic and grid coordinates 6.

7. "Pull-up or enlarge detail from a sny 1 7.

scale map to a medium or large scale

8. Reduce detail from a large or medium L.,:ale 8.

map to a medium or small scale map

9. Use UTM or other grid coordinate table to 9.

determine grid coordinates

10. Prepare one or more ov.earlays such as vege- 10.

tation, open-water guide, culture

11. Plot and draft grid coordinate points on 11.

master grid

12. Plot base control points on plot sheets 12.

13. Indicate detail such as drainage patterns 13.

by shading with an air brush

14. Do vignetting by hand 14.

15. Do vignetting with mechanical equipment 15.

16. Determine which information to include or 16.

exclude on a map using information from a

list or report

67

El D E]

E3 0 0
El E3 El

0 0
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17. Determine which of 2 or more sources
of informntion is more correct according
to specifications provided

18. Maintain equipment by doing such things
as oiling parts or replacing fuses

19. Transferring data to common scales

20. "Stick-up;" prepare a type overlay from
a hand-lettered names overlay using
adhesive, machine composed type

21. Do hand-lettering

22. Select and generalize detail which will
be drafted and finalized on an overlay

23. Draft and finalize detail on an overlay

24. Photo mosaic; cut, position and glue
photographs to fit base nap or.plotted
control points

25. Panelling; cut, position and glue-source
material to fit base map or plotted
control points

26. Select, position and ink names on a

names overlay

27. Match or check map or overlay with those
of adjoining map sheets for agreement
of placement of detail such as roads and
contour lines

28. Make corrections indicated by supervisor,
editor, reviewer, or group leader

29. Use a pantograph, or similar instrument
to copy a map in larger or smaller scale

30. Use a reflecting projector to copy a map
in larger or smaller scale

31. Classify roads from source materials or

photographs

32. Compile or draft border data

33. Compile, or draft foreshore and offshore
hydrographic fedtures such as fathom
lines, shorelines, reefs, mud flats,

shoals, etc.

Check one box for each task

Some-

Often times Seldom Never

17. 0 0

18.0 0 0 DI

O 0 0
O 0 0

19. 0
20. 0

21. 0
22. 0
23. 0
24. 0

DOD
O 0 0

Ci

O 0 0

25. El 0 0 0

26. 1:3 p 0 0
27. 0 El 0 12

28. 0

29. 0

30. 0

31. El

32. ED

33. 0

68
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34. Use reference materials such as atlases
and maps to secure place names and other

information.

Check one box for each task
Same-

Often times Seldom Never

34. 0

35. Use reference tables or guides to determine 35. 0
meaning of foreign or domestic symbols

36. Use style sheets or guides to look up 36* 0
correct type styles or sizes

37. Check source map against field reports 37. E3

36. Photo index; plot location of photo- 38. 0
graphs onto an overlay by comparing
detail on the photographs with detail
on the base map or on the film positives

of the base map

39. Scribe contour lines or other detail on 39. 0 0 0
scribe-coated plastic sheets

40. Color separation of map symbols and 40. 0 0 0
features

41. Plotting and negative engraving of atlas 41. D 0 0 0
or other grids

42. Opaque such things as pin holes, scratdhes 42. El 0 0
and road intersections on negatives

43. Determine the number of color plates 43. p 0 0 0
needed to produce the finished map

44. Posi tion registry ticks on scribe sheets 44. 0 El El 0
45. Plan and draft visual presentations of 45. 0 0

data such as bar scales or charts

46. Gather data such as population statistics 46. 13 0 0 E]
or aeronautical obstructions from other

divisions within your agency or another
governmental agency

47. Maintain master or standard maps by 47. (:) 0 0 0
continuously compiling and indicating
revisions or changes on master or
reference map (e.g. a base standard map)

of a specific area for which you are
responsible

El 0

0.00
o 0 0
O 0
O D D

48. Revise master or reference map 48.

49. Determine what source materials will be 49.

needed for a map

69
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50. Maintain production records

51. Order necessary film positives or
negatives

52. Compile a jacket request

53. Prepare a slotted template

54. Assemble materials and equipment for
shipment

55. Prepare mateTials and equipment for
shipment

56. Record on a docket or storage record the
materials or equipment to be stored

57. Prepare equipment and materials for
storage

58. Route incoming materials to appropriate
person or department within the
installation

59. Record or list incoming materials on
docket or receiving list

60. Complete dhipment forms for out-going
materials and equipment

61. Determine where to route incoming
materials

62. Analyze information received on a
teletype other than one serving as a
remote computer terminal

63. Use a magnifying glass

64. Use anaglyphic (sterescopic) glasses

65. Determine what detail on a black and
white--one color-map to color and
color detail using colored pencils

66. Make rough preliminary sketches of map
or chart detail

67. Fill out standard forms or reports

68. Use stereoscope, stereogram or other
small stereoscopic instruments

70

Check one box for each task
Some-

Often times Seldom Never

so. 0 0 0
51.0 0 0
52. 0 0 0 0
53. 0 0 [2

s.D 0 0 El

55. 0 0 0 17-1

56. 13 0 0 0

57D 0 0

58 0 0 0 0

59. 0 0 I:3 0
60. 0 0 0 0
61. 0 0 0 0
62. 0 0 0 0

63. 0 0 0 0
6.D 0 0 0
65. 0

66. 0 0 0 0
67. 0 0 El 0
68.0 0 0
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69. Use large non-automated stereoplotting

equipment

70. Use semi-automated stereoplotting 70. El Ei ED

equipment

Check one box for each task
Some-

Often times Seldom Never

69. 0 El 1:1

71. Make stereoscopic comparisons of features

on aerial photographs with those on

existing maps

72. Photo revise; add, delete or revise detail

on film positive of source map using

plastic ink

73. Pboto interpretation of aerial photographs;

extracting information from aerial photo-

graphs

74. Determine elevations from aerial photo-
graphs or other source materials

75. Restitution of aerial photographs

76. Use reference tables to make geometric
conversions or other mathematical
calculations

77. Use desk calculator for mathematical
computations

78. Use compass, protractor or triangle

79. Operate stereo comparator

80. Operate mono comparator

81. Use slide rule

82. Compute angles and dis:dances from survey
data

83. Select control points

84. Determine distances from SHORAN or LORAN
data

85. Extend grid control using .:!sadial-line

plotting

86. Operate non-automated milling machines
to carve three-dimensional models

87. Operate automated machines to carve
three-dimensional models

71

71. El 0 0 0

72. 0 0 0 0

73. 0 0 0 0

74. 0 0

75. El 0 0 0
76. 0 0 0 0

77.9 0 0

78.D 0 0
79. 0 0 0 0
80. 0 0 0 0
81. 0 0 0 0
82. 0 0 0 0

83. 0 0 0 0
84. 0 El EJ

85. 0 0 El 0
86. 0 0 0 0
87. El 0 0 0



88. Carve finishing detail on models cast in
plaster

89. Photograph manuscripts, scribe sheets or
overlays

90. Make-up flight plans for aerial photo-
graphy

Check one box for each task

Same-
Often times Seldom Never

88. 0
89.0 0 0 0
90 . El 0 0 0

91. Supervise other personnel 91' E] 0 0 0
92. Teach some aspect of mapping as part of on 92. 0 0 0 0

the job training of lower grade personnel

93. Teach some aspect of mapping 9S part of a 93 . 0 0
formal pre-assignment training course

94. Enlarge or reduce aerial photographs using 94. 0 0 E3 0
photographic eauipment

95. Test cameras used for aerial photography 95. 0 0 0 0
for conformity with calibration informa-
tion supplied

96. Review overlays for errors 96. 0 0 0 0_
97. Review scribe sheets for errors 97. 0 0 0 0
98. Review working manuscripts for errors 98. El 0 0 0
99. Review final composite for errors 99. 0 0 0 0

100. Indicate corrections to be made by another 100. 0 ::] 0 0
person

101. Photo inspection in the field 101. 0 0 0 L]
102. Field classification of culture, terrain 102. 0 0 CI 0

or planimetric features

103. Ratio photographs for rectification 103. 0 E.] 0 0
104. Key punch "IBM" punch cards 104. 0 0 0 0
105. Check punched cards for keypunching errors 105. 0 0 0 0
106. Read information or data on computer 106. 0 0 El CD

printout

107. Analyze data processed by a computer 107. 0 0 0 0
108. Put punched data cards in correct seauence 108. 0 0 0 El
109. Select appropriate prepunched program cards 109. 0 0 0 0



110. Select appropriate existing computer program

111. Insert prepunched program cards in deck of

punched data cards in appropriate places

112. Write computer programs in a symbolic language

113. Write computer programs in a machine language

114. Revise computer programs to correct mistakes

in the programs

115. Modify computer programs to meet new reauire-

ments or demands

116. Operate automated mapping eauipment

117. Operate off-line equipment such as card
printers, card readers, c;ard sorters or card

interpreters

118. Act as a consultant or advisor on some aspect

of cartography but not in man installation

119. Plan and schedule own work on assigned projects

120. Keep informed of revisions in map specifi-

cations

121. Estimate costs of projects

122. Estimate man hours required on a project

123. Attend training programs at equipment menu-
facturing companies

124. Attend trainlng progrdms at own installation

on operation or use of new automated or

semiautomated equipment

125. Attend training program at another installa-

tion (of own or of another agency). on opera-

tion or use of new automated or semiautomated

equipment

126. Attend other types of training programs not at

own installation

127. Mite instructions to lower grade employees

about projects they will be working on

128. Estimate number of man hours other employees

will need to complete a project

Check one box for each task
Some-

Often times Seldom Never

112.

113. 0

114.

115. 0
116.

117. El

118. En3

125. ID

O 0 El

O 0
O 0 0

O 0 0
O 0
O 0

0 0

O 0 0



-is.

129. Coordinate internal and external work done 129.

on a mapping project

130. Establish policy for mapping done on a 130.

specific geographic area

Some-

Often times Seldom Never

C

0 0 0 0

If there are tasks which you perform regularly which are not included in this list, please

list and describe them below.

131.

132.

133.

1314.

135.

136.

137.

138.

139.

140.

7 4
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Exhibit C-2

PERSONAL HISTORY

QUESTIONNAIRE

Prepared by
EDUCATIONAL TESTING SERVICE

(Experimental edition - for research purposes only)



PERSONAL HISTORY QUESTIONNAIRE

For a study of job success in the cartographic technician field, we
need to know about the backgrounds of persons in that field. Your
assistance in completing this questionnaire will give us this important
information.

This is a research study, and your answers'will be treated con-
fidentially. No information about you as an individual will be given to
anyone at your installation or to anyone else in government.

On the following pages you will find a number of questions concerning
your personal background. Please try to answer them as accurately and
completely as you are able. There are no "right" or "wrong" answers. You
may leave out any particular question if you wish, but we hope you will
answer every question.

In most cases, you are to record your answers by making check marks
in the squares on the right-hand side of each page. Please mark only one
answer for each question unless you are instructed otherwise.

For some of the questions, you are asked to write the information
requested in the blank spaces provided. Please read each question care-
fully, so that you will know what you are expected to do.

Remember, your responses will be kept strictly confidential.

Thank you for your cooperation.

Research Staff

Educational Testing Service

Princeton, N.J. 08540
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A. GENERAL BACKGROUND

1. What is your age?

1. Less than 20 years

2. 20 to 29 years

3. 30 to 39 years

4. 40 to 49 years

5. 50 to 59 years

6. 60 years or older

2. What is your sex?

1. Male

2. Female

3-4. Please indicate the highest level of education
completed by your parents or guardiars.

1. 8th grade, or less

2. 9th or 10th grade

3. llth or 12th grade

4. 1 or 2 years of college or
other training beyond high
school

5. 3 or 4 years of college

6. 1 year or more of graduate
school

77

Check one

1. 0
2. 0
3. 0
4. 0
5. El

6.

Check one

1 .

2. 0

3. 4.

Father's Mother's

education education

Check one

2.

3. 0

4.0
5.0

Check one

1 .

2. 0
3. 0

4. 0
5. 0

6. 6.



5. Which one of the following comes closest to describing your father's

main occupation while you were growing up?

1. Unskilled worker, or laborer (farm work,
fisherman, filling station attendant)

2. Semiskilled worker (machine operator, bus
driver, meat cutter)

Check one

3. Service worker (policeman, fireman,
barber, military noncommissioned officer) 3. 0

4. Skilled worker or craftsman (carpenter,
electrician, plumber)

5. Sales or clerical worker (insurance salesman,
bookkeeper, secretary, office worker, bank
teller, mail carrier)

6. Owner, manager or partner of a small
business; lower level governmental official;
military commissioned officer

7. Profession requiring a badhelor's degree
(engineer, elementary or secondary school
teacher)

4.0

5.0

6.0

7. 0
8. Owner or high-level executive of a large

business, or high-level government official 8. 0
9. Profession requiring an advanced college

degree, or proficiency in the arts (doctor,
lawyer, college professor, actor, artist,
writer)

78

9.0



6. Which one of the following comes closest.to.describing your mother's

mai:: occupation while you were growing up?

01. Housewife -- she did not work steadily
outside the home.

02. Unskilled worker or laborer (laundry worker,
farm worker)

03. Semiskilled worker (machine operator,
wrapper, assembler)

04. Service worker (beautician, waitress)

05. Skilled worker or craftsman (baker,
inspector)

06. Sales or clerical worker.(insurance
saleswoman, bookkeeper, secretary, bank
teller, office worker; practical nurse)

07. Owner, manager or partner.of..a small business;
lower level governmental.official; military
commissioned officer; registered. nurse

08. Profession requiring a bachelor's degree
(social worker, elementary or secondary
teacher)

Check one

01. Ej

02.

03.

04. r:
as. 0

06. 0

07. 0

08. 0
09. Owner or high-level executive of a large

business or high-level governmental agency 09. 0
10. Profession requiring.an.advanced college

degree (doctor, lawyer, college professor,
etc.) 10. ci
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7. While you were growing up, was a language other than English spoken

in your home?

1. Yes

2. No

(If your answer is "No," skip questions 8-13 and go on

to Section B, question 14.)

Check one

1. E]

2. 0

8-13. (To be answered only if you 'answered "yes" to

8. Other than English, what was the language spoken

your home?

question 7.)

most often in

Check one

1. Mexican Spanish 1.

2. Puerto Rican Spanish 2.

3. Cuban Spanish 3.

4. Other Spanish (Specify: 4.

5. Italian 5.

6. French 6.

7. Other (Specify: 7

9. How much was that language spoken in your home?

Check one

0
0
0

0

1. Very little 1.

2. About 1/4 of the time 2.

3. About 1/2 of the time 3.

4. About 3/4 of the time 4.

5. Almost all the time 5.
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10. How easily can you read and understand a newspaper in

that language?

1. With much difficulty

2. With some difficulty, but can get by

3. With no difficulty at all

11. How easily can you asEEn.il.L.), in that

language?

Check _one

1.

2.

3.

Check one

1. With much difficulty 1.

2. With some difficulty, but can get by 2. C:i

3. With no difficulty at all 3. EJ

12. How does your reading knowledge of that language compare
with your knowledge of English?

1. Read that language better

2. About the same

3. Read English better

13. How does your speaking knowledge of that language compare

with your knowledge of English?

1. Speak that language better

2. About the same

3. Speak English better

Check one

1.

2. 17-]

3.

Check one

1.

2.

3.
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B. EDUCATION AND TRAINING

14. What is the highest level of education you have completed?

Check one

0
0

C:i

0

0
0

1. 8th grade, or less 1.

2. 9th or 10th grade 2.

3. llth or 12th grade or received High
School Equivalency Diploma (GED) 3.

4. After grade 12, 1 or 2 years at a
technical or vocational institute, or the

equivalent 4.

5. 1 or 2 years of college 5.

6. 3 or 4 years of college 6.

7. 1 year or more of graduate school 7.

15. What was your major area of study in high school?

Check.one

0
0

0
0
0

0

1. Academic or college preparatory 1.

2. General 2.

3. Business or commercial 3.

4. Home economics 4.

5. Commercial art 5.

6. Mechanical drawing or drafting 6.

7. Cartography 7.

8. Vocational or industrial arts other than

the 3 above (5, 6 and 7) 8.



-7-

16. What was your approximate standing in your high

school graduating class?

Check_one

(3

CD

0
[:)

C:mi

1. In the top 1/4 1.

2. In the second 1/4 2.

3. In the third 1/4 3.

4. In the bottom 1/4 4.

5. Did not graduate 5.

17. What type of high school did you attend most?

1. Public

2. Parochial

3. Independent

18. Where did you receive your high school (or equivalent)

education?

Check one

1. 0
2. 0
3. 0

1. United States 1.

2. Mexico 2.

3. Puerto Rico 3.

4. Cuba 4.

5. Canada 5.

6. Other country (Specify: 6.
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19. How much formal training in the cartographic technician
field did you receive before entering the 1371 series?

1. None or hardly any: less than 4 credits
in a high school, college or technical
school, and less than one month of other
instruction (such as classes in the mili-
tary, or at a commercial or governmental
map-making organization).

2. A moderate amount: 4 to 11 credits in a
high school, college or.technical school,
or 2 to 6 months of other instruction.

3. Quite a lot: 12 or more credits in a high
school, college or technical.school, or
more than 6 months of other instruction.

20. Where was most of this training received?

1. High school

2. Junior or 4-year college

3. Technical or vocational institute
(including correspondence courses)

4. In the Military

5. At a civilian governmental mapping
organization

6. At a commercial mapping organization

7. Other location

8. No prior formal training

1S4

Check one

2.0

Check one

1. C:]

2. 0

4. 0

6. ED

7. 0
8. 0
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21. Where did you receive most of your onl-the-rjob, training in the
cartographic technician field, before entering the 1371 job series?

Check one

1. At a technical or vocational institute
(work-study program) 1.

2. In the Military 2.

3. At a commercial map-making organization 3.

4. At a governmental map-making organization 4.

5. Other 5.

6. No prior on-the-job training 6.

22. How many college-level credits have you earned in subjects
related to cartography, after entering the 1371 job series?

El

0
0
0
0
0

Check one

0
0

0
C]

1. None 1.

2. 1-3 2.

3. 4-6 3.

4. 7-9 4.

5. 10 or more 5.

23. Since entering the 1371 series, how many months of training have
you received for your job? Include any periods of training in
a classroom.setting such as a training center, whether at your
job location or elsewhere.

Check one

[:3

C:3

0
0

1. Less than 1 month 1.

2. 1 or 2 months 2.

3. 3 or 4 months

4. 5 or 6 months 4.

5. 7 or 8 months 5.

6. More than 8 months 6.

65
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24. What kind of test were you required to take.when you

were hired or reclassified as a cartographic technician

or aid?

1. None

2. Stereoscopic vision

3. Civil Service test for Technical
Aids in Science and Engineering

4. Drafting

Check as many
as apply

1.0

2 .

3. D

4. 0

5. Other (please specify) 560

25. What is the highest level of mathematics you are
required to use?

1. Basic (addition, subtraction, multipli-
cation, division, etc.)

Check one

1.0
2. Intermediate (calculations involving

fractions, decimals and percentages) 2.0

3. Advanced (algebra, geometry, and
statistics) 3'0

4. Very advanced (advanced mathematics or
statistics, e.g., calculus, topology,
vector analysis, factor analysis, proba-

bility theory, etc.)

E6

4.0



C. EXPERIENCE AND WORK HISTORY

26-27. Why did you choose a career in cartography?
26.

Main
Reason

01. General interest in the carto-
graphic field

02. Influence of friends or relatives

03. Influence of counselors

04. Influence of recruiters

05. Expected income

06. Job availability

07. Job security

08. Training opportunities--in
military schools, through scholar-
ships, apprenticeships, etc.

09. Desire to serve the country

10. "Just fell into it"

11. Other (specify: )

28. Were you reclassified from Wage Board to the GS
1371 Series?

1. No

2. Yes, within the last 6 months

3. Yes, within the last 7-12 months

4. Yes, over a year ago

S7

27.

Second
Reason

Check
one

Check
one

01.0 01.0

02.0 02.0

03°0 03.0

04.0 04.E1

05 .0 05'0

06.0 06.0

07.0 07.0

08.0 08.0

09.0 09.0

10.0 10.0

3.1.0 11.0

Check one

1. 0
2.0

3. El

4.0
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29. At what grade level did you enter the cartographic
technician field (1371)?

30. What is your present grade?

Circle one

GS-1

GS-2

GS-3

GS-4

GS-5

GS-6

GS-7

GS-8

GS-9

GS-10

GS-11

Circle one

GS-1

GS-2

GS-3

GS-4

GS-5

GS-6

GS-7

GS-8

GS-9

GS-10

GS-11

GS-12

GS-13
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31-35. How many years have you worked as a cartographic aid or
technician (1371), at the GS levels indicated?

(Circle the correct number of years, for every

question. If you have not worked at an indicated
level, circle zero.)

Number of Years

31.

32.

33.

34.

35.

36.

GS 1-3 0 1 2 3 4 5 6 7 8 9

GS 4-5 0 1 2 3 4 5 6 7 8 9

GS 6-7 0 1 2 3 4 5 6 7 8 9

GS 8-9 0 1 2 3 4 5 6 7 8 9

GS 10 or
0 1 2 3 4 5 6 7 8 9

higher

What is the total number of years you have. worked as a

cartographic aid or technician in the_ 1371 series?

10

10

10

10

10

11 or more

11 or more

11 or more

11 or more

11 or more

Check one

CD1. Less than 2 years

2. 2-3 years 2.

3. 4-7 years 3.

4. 8-11 years 4.

5. 12-15 years 5.

6. 16-19 years 6.

7. 20 years or longer 7.
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37. What is the total number of years yoti have done the work
of a cartographic aid or technician, but not in the 1371
series?

1. Less than 2 years

2. 2-3 years

3. 4-7 years

4. 8-11 years

5. 12-15 years

6. 16-19 years

7. 20 years or longer

38. How long have you been employed at the mapping installa-
tion where you now work?

Check one

1. [3

2. 0
3. C3

4.

5. 0
6. 0
7. 0

Check one

1. Less than 6 months 1. E3

2.

3.

4.

5.

6-11 mcInths 2.

1-3 years 3.

4-7 years 4.

8 years or longer 5.

39. How many years have you spent in federal civil service
other than 1371?

1. Less than 2 years (including none)

2. 2-3 years

3. 4-7 years

4. 8-11 years

5. 12-15 years

6. 16-19 years

7. 20 years or longer

SO

0
0

0

Check one

1. ID

2. 0

3.

4.

5.

6. 0
7. la
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40. How long were you on active duty in the armed forces?

Check one

0
0
0

0

1. Have never been in the armed forces 1.

2. Less than 1 year 2.

3. 1-3 years 3.

4. 4-7 years

5. 8 years or longer 5.

41. Which of the following do you feel is the one most
important thing about your job?

01. Starting salary

02. Future salary

03. Job security

04. Good supervisors

05. Good fellow workers

06. Working conditions

07. Opportunity for promotion

08. Good fringe benefits

09. Serving others

10. Serving country

11. Interesting work

12. Prestige in the community

SI

Check one

01. 0
02. 0
03. Ca.)

04. C:3

05. 0

06. p

07. 0
08. C:)

09.

10. 0
11. 0

12. [7j
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42-43. Which of the following best describe the areas in
which you spend the most time and the second most
time?

01. Collection and maintenance of

42.

Most time

Check one

source and reference material 01. 0

02. Drafting, manual compilation,
or map revision 02.0

03. Stereo, photogrammetric or
analogical compilation 03.0

04, Automated compilation 04.0

05. Three-dimensional terrain
relief models 05.(:)

06. Analytical triangulation 06.0

07. Analogical triangulation 07.(:]

08. Field work 08.(:]

09. Quality control, editing or
reviewing 09.0

10. Pictomapping 10.0

11. Photomosaics 11.0

12. Shaded relief 12.0

13. Other 13.0

43.

Second
most time

Check one

03.0

04.0

05.0

06.(:)

07.0

08.(:)

09.(:]

10.0

11.0

12.0

13.0
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ANSWER QUESTIONS 44 THROUGH 47 WITH RESPECT TO HOW YOUR WORKING TIME IS

SPENT. CONSIDER ALL THE TIME YOU SPEND AT WORK AS BEING 100%. FOR THE

FOLLOWING FOUR QUESTIONS, PLEASE PUT THE PERCENT OF YOUR TOTAL WORKING

TIME SPENT ON EACH TYPE OF MAP IN THE BOXES ON THE RIGHT. IF YOU DO NOT

SPEND ANY TIME IN A PARTICULAR AREA WRITE "0" IN THE BOX FOR THAT CATEGORY.

44. The areas of mapping you spend time on are

1. Domestic

2. Foreign

3. Extra-terrestrial

TOTAL

45. The types of maps you spend time on are

Percent of time
in each area

1.

Percent of time
working_with each type

1. Topographic 1.

2. Planimetric 2.

3. Hydrographic 3.

4. Aeronautical charts 4.

5. 3-dimensional relief models 5.

6. Pictomaps 6.

7. Other special purpose maps 7.

93

1

TOTAL 100%
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46. The types of maps you spend time on are Percent of time
working with each type

1. New maps 1.

2. Revisions of previous maps 2.

47. The scales of maps you spend time on are

LJ
TOTAL 100Z

Percent of time

rattazialLtgAtAsakt

1. Small scale 1.

2. Medium scale 2.

3. Large scale 3.

4. Other 4.

TOTAL 100%


